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ABSTRACT 
 
This study investigated the impact of the Web on the information-seeking and citation 
behaviour of Unisa academics. The research study was executed in two phases. 
Phase 1 consisted of a Web citation analysis and phase 2 a questionnaire. 
 
Phase 1 explored how the availability of Web information resources affected the 
scholarly citation behaviour of Unisa academics by determining the relationship 
between Web-based references and non-Web-based references in the reference lists 
of Unisa academics. In phase 1 it was established how frequently Web-based 
information resources were cited (reference lists) compared to traditional print 
sources. Furthermore, the variation in Web citation patterns between academics from 
different subject disciplines was identified. The main source of data was 20 825 
citations contained in reference lists, endnotes and footnotes of 458 accredited 
research journal articles submitted in 2004 by Unisa to the Department of Education 
for subsidy purposes. 
 
The data were gathered by calculating the total number of references that appeared 
in the reference lists. Thereafter a citation count was done of the total number of Web 
references cited in the article by checking each article for references containing Web-
based information resources such as URLs of webpages or websites. Collectively the 
reference lists consisted of 3.5% references to Web-based information resources and 
96.5% to non-Web-based information resources. The findings of the 2005 citation 
study indicate that academics tended to rely on static, academic library, print-based 
resources when citing the literature, not Web-based information resources. 
Furthermore, academics from the five Unisa Colleges displayed different Web citation 
patterns. 
 
Phase 2 of the study, a questionnaire survey, provides insight into the relative 
significance of the open Web as an information resource and Web search engines as 
research tools among academics. The aim of the questionnaire was to record the 
preferences, usage and perceptions of the freely available open Web information 
resources, as compared to the academic library information resources (print and 
electronic). In addition, the factors that influence the choice of the academic when 
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selecting the open Web or the academic library as an information resource were 
investigated. The entire Unisa academic staff establishment was invited via e-mail 
and the Unisa intranet to participate in the survey. The survey instrument consisted of 
32 questions via the Web and/or print-based format. The findings reported are based 
on a survey of 187 Unisa academics with a response rate of 15.74%.  
 
The results of the 2006 study show that academics have indeed accepted the open 
Web as a useful information resource and Web search engines as retrieval tools 
when seeking information for academic and research work. The majority of 
respondents regularly used both the open Web and the academic library to locate 
academic and research information. Web search engines were used on a daily or 
weekly basis to find academic and research information. Respondents preferred to 
find information on the Web themselves, instead of asking the academic librarians for 
assistance, showing a need for independence. Lack of time to search and browse the 
Web, information overload, poor network speed and slow downloading of webpages 
were the main obstacles to utilising the open Web and Web search engines. 
 
In addition, the respondents reported that the open Web was more useful than the 
academic library for keeping abreast of the latest developments in their subject field, 
compiling literature reviews and/or conducting searches, finding information to solve 
problems and answer questions, and as a starting point for generating ideas for 
research projects. The academic library was more useful than the Web for reviewing 
knowledge on a subject or new topic, finding material for teaching purposes and the 
checking of bibliographic citations.  
 
The criteria used to rate the academic library as an information resource as superior 
to the open Web were reliable/trustworthy information, authoritative/credible 
information, accuracy of information, high-quality information, information organised 
and grouped by subject, comprehensiveness and completeness, familiarity, peer-
reviewed research-oriented information, access to out-of-print, archival and historical 
sources and information customised/personalised. Academics select the open Web 
as an information resource because it is superior to the academic library in terms of 
availability, convenience and accessibility. Other criteria that positively influence open 
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Web usage are speed of delivery, up-to-date information, ease of use, variety of 
resources and interactive and multimedia format. 
 
The study also revealed that emphasis on the academic library as a physical entity is 
less important and that academics are not visiting the academic library in person as 
frequently as before. However, the assistance of academic librarians in the 
information-seeking activities is valued. On the whole, when compared to the open 
Web, the academic library is the information resource that is used most often, the 
resource that respondents were most satisfied with and the resource that they 
preferred to use and search.  
 
Noteworthy is the fact that the open Web is the most popular starting point for 
research, not the academic library. Web search engines usage is also higher than 
academic library database and OPAC use. Respondents regarded the academic 
library’s e-resources as the most important resource for the future. A remarkable 
finding is that the respondents foresaw that the open Web information resources 
would be of greater future importance than the academic library’s print resources, 
showing a clear preference for remote desktop access to e-resources. 
 
The results show that it is largely the reliable, trustworthy, credible, accurate and 
high-quality content of the academic library’s information resources that appealed to 
respondents, whereas system factors such as availability, convenience, accessibility 
and speed of delivery attracted respondents to the open Web. The final conclusion 
that can be made from this research project is that the Web has an impact on citation 
and a meaningful impact on the information-seeking behaviour of academics at 
Unisa.  
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CHAPTER 1 
INTRODUCTION TO THE STUDY 
 
1.1 Introduction 
 
“Most people overestimate the effects of change in the short term, underestimate 
them in the long term and fail to spot where change will be the greatest.” 
 – Arthur C Clarke – 
 
The academic library has been at the centre of extreme and disruptive change over 
the last decade. At the root of the upheaval is the Web as the central force. The 
impact of the changes is accelerating and intensifying. Initially the effect of the Web 
on the academic library was overestimated, with predictions of redundancy and the 
demise of the traditional library. Until now, that scenario has not realised. Instead, the 
developments in Web technology have led to gradual and profound changes in the 
academic information environment and behaviour of information seekers. The areas 
where the change will be the greatest remain uncertain, as the powerful innovations 
in Web technology continue to evolve.  
 
1.2 Background to the research project 
 
Before the advent of the Web, the academic operated in a simple linear mode when 
seeking information in a physical printed world. The Web transformed the academic’s 
interaction with information and the process followed to retrieve literature. The Web 
added an additional dimension to information seeking, performed in a networked 
non-linear electronic mode and an open systems environment. When a literature 
search is conducted to obtain a topical list of information resources, an electronic 
search is carried out using retrieval tools to identify possible information resources. 
The results are evaluated for relevancy and the most useful information resources 
are selected on which to base the research or investigation. The open Web 
dramatically expands the supply of information and ideas available to the academic 
beyond the boundaries of the academic library. Academics are not restricted to the 
information resources of the academic library as a virtual and physical information 
venue. An overwhelming amount of information is available on both the open Web (e-
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resources) and in the academic library (print and e-resources), resulting in an 
information content overlap between the two sources. 
 
The academic library and the Web as information providers are equally available to 
academics. The academic is confronted with a mixed environment with various 
options and channels when searching for information. He/she can choose between 
the open Web information resources and retrieval tools (e.g. Web search engines), or 
alternatively the academic library’s information resources and retrieval tools (e.g. 
catalogue or databases), or both. Furthermore, the academic needs to decide on the 
sequence for consulting these resources (which resource will be searched first) as 
well as on format (paper-based or electronic/Web resources). Finally, information 
resources have to be selected for citation (open Web resources, paper-based or 
electronic academic library resources). 
 
There is a growing need to establish to what degree direct access to freely available, 
public Web-based information resources adversely affects the use of existing 
conventional academic library collections and the requests for traditional academic 
library services. The academic library cannot monitor or electronically track the 
academic’s usage of freely available open Web-based non-library materials for 
academic purposes. The absence of quantifiable usage data (e.g. statistical data or 
Web log files) is an impediment to the academic library in making sense of the extent 
to which academics are satisfying their information needs outside the boundaries of 
the academic library. Whether academics rely on and value open, publicly 
accessible, Web-based content and Web search engines as research tools, or 
evaluate the credibility of the open Web resources, is uncertain (Abram, 2005; 
Dewald, 2005; Marcum, 2003; Massey-Burzio, 2002; Shim & McClure, 2002; Troll, 
2001; Troll Covey, 2002). 
 
It is unclear which specific needs are satisfied by the academic library or the open 
Web or why the academics use the open Web instead of the academic library or vice 
versa. The factors that academics consider when comparing the open Web 
information resources with academic library resources also need to be clarified. 
Furthermore, changes in the professional relationship between the academic and the 
academic librarian brought about by the Web are also uncertain. 
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Research that documents the information-seeking behaviour of academics in open 
cyberspace or how academics combine academic library services with other easy, 
accessible, convenient Web-based information resources and tools such as Web 
search engines is sparse (Herring, 2001a:1). In this study the researcher aimed to 
ascertain the current state, level of adoption and usage of the open Web opposed to 
the academic library as an academic and research information resource. 
 
1.3 Rationale for and value of the research 
Given the dramatic technological changes to the information world of the academic, it 
is unclear what the consequences and effects of the Web are on the selection 
methods and citation approaches to information resources. The view of academics 
towards the open free Web as an information resource compared to the academic 
library in the overall scholarly information environment was illuminated in this study. 
The changes in academic citation behaviour and search tool preferences of 
academics as a result of the Web are explored. The study sheds light on the 
information-seeking behaviour of academics outside the boundaries of the academic 
library. 
 
The primary contribution of this study is the perspective on the South African 
academic and academic information seeking in South Africa as a developing country. 
The usage of the open Web and Web search engines by academics for academic 
and research purposes in a South African context has not been researched. A search 
of the NRF Nexus database and the Union catalogue of theses and dissertations 
showed a gap in the South African research in this regard. The Web citation and Web 
information-seeking behaviour of South African academics in the academic and 
research environment has not been delved into, nor has its impact on the academic 
library been determined.  
 
The results of this research can serve as a guide in strategic planning and marketing 
programmes of the academic library. It can also assist with future planning, training 
and organisation of academic library information resources and services. The shifts 
and changes that have occurred in the information needs of visible (traditional) and 
invisible (virtual) academic library clients are established in this study. The academic 
library should reflect the changing research and teaching environment that is 
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favouring desktop access to information (Henderson & MacEwan, 1997). The results 
can also aid in decision making by giving direction with regard to downsizing 
traditional services and implementing and expanding new service approaches that 
are more economical and customer-focused. The material format preferences of 
academics (print vs. electronic) that surface in this study, can assist collection 
developers in the channelling of financial resources. 
 
Comprehensive academic library collections are correlated with high scholarly 
productivity (Whitmire, 2003:5). The size and extent of the academic library’s 
research collections are often used as measurement criteria in the assessment 
process for quality assurance audits of universities. The future role and funding of the 
academic library are jeopardised if usage of the academic library collection (physical 
or virtual) is waning as a result of open Web use. The results of the study show that 
the academic library has noteworthy value as an information provider in the Web age 
and therefore future financial investment should be increased or at least sustained. 
 
1.4 Research problem and subproblems 
 
The following research problem and subproblems have guided this research. 
 
The problem statement is as follows: 
What is the impact of the Web on the citation and information-seeking behaviour of 
academics? 
 
In order to address the research problem successfully, the research was conducted 
in two phases and the following subproblems (investigative questions) were 
identified: 
 
Phase 1: Web citation analysis 
• Do academics cite the Web as a scholarly information resource in reference lists? 
• Do Web citation patterns vary between academics from different subject 
disciplines? 
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Phase 2: Questionnaire 
• Have academics accepted the open Web as a useful information resource and 
Web search engines as search and retrieval tools for academic and research 
purposes? 
• How do academics rate the open Web as an information resource compared to 
the academic library? 
• What factors influence choice when selecting the open Web or the academic 
library as an information provider? 
• What is the impact of the open Web on the need for and usage of the physical 
academic library, academic librarians and traditional academic library information 
resources and services in an increasingly electronic information environment? 
• How do academics currently use (usage patterns and behaviour) the open Web 
and the academic library resources (physical and virtual) when seeking academic 
and research information? 
 
1.5 Objectives of the study 
 
This study had the following objectives: 
 
Phase 1: Web citation analysis 
• To explore how the availability of Web-based information resources affects the 
scholarly citation behaviour of academics. 
• To measure to what extent academics currently cite Web-based information 
resources. 
• To determine if academics prefer to cite print or Web-based information 
resources. 
• To identify the variations in Web citation patterns between academics from 
different subject disciplines. 
 
Phase 2: Questionnaire 
• To explore the acceptance of the open Web as an information resource and Web 
search engines as research tools. 
• To record perceptions and attitudes of academics towards the open Web and the 
academic library as providers of scholarly information. 
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• To identify the factors that play a role in the selection of the open Web and the 
academic library as information resources. 
• To investigate how academics utilise the open Web and what effects this has on 
the use of the academic library. 
 
1.6 Delimitations of the study  
The following delimitations were identified in this study (phase 1 and/or phase 2): 
 
• Only academics from Unisa, a distance education institution, participated in the 
study.  
• The Unisa academic library is a hybrid one that offers a balanced collection of 
print and e-resources. Therefore this study explored scholarly usage of 
information resources in both print and electronic format within Unisa.  
• This study explored the Web information-seeking activities of academics, not the 
Web as a communication medium or e-mail use by academics. 
• Academics have access to various formal and informal channels of information. 
The study focused on the Web only, and excluded other personal, local or global 
information resources, e.g. personal collections and databases, colleagues or 
experts in the field.  
• There are a multitude of personal and situational factors that influence information 
needs and information-seeking behaviour (Abels, 2004:152; Boyd, 2004). This 
quantitative study only identified trends and patterns, but did not capture the finer 
details of Web information-seeking behaviour as a complex and situation-
dependent activity that occurs in a multitasking networked environment. 
Qualitative methods can fruitfully be utilised to develop a more comprehensive, in-
depth understanding and reveal more facets about the information-gathering 
practices of academics. 
 
1.7 Limitations of the study  
 
The following aspects had an influence on the research results to some extent: 
 
Phase 1: Web citation analysis 
• Authors use (consult or read) a large number and variety of documents, but cite 
only selected items on the grounds of quality and relevance. As Nicolas 
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(2000:145) highlights, citation analyses as a source of usage data are 
problematic because they represent a qualified form of use.  
• The motivation and reasons for including or excluding Web information resources 
from the list of references are not addressed in this study. 
• The research conducted provides a snapshot (limited view) in that only research 
articles published in one year (2004) were examined.  
• Articles published in non-refereed journals, chapters in books, conference 
proceedings etc. were not included in the study. Articles without a list of 
references were discarded from the sample, as were articles with in-text 
references. 
 
Phase 2: Questionnaire 
• The academic library creates a user-friendly, seamless searching environment for 
the academics where they connect to Web-based subscription databases via IP 
(Internet Protocol) authentication. Due to the hyperlink structure of the Web, the 
academic cannot always distinguish between the academic library Web-based 
information resources and open Web resources. 
• This study is a snapshot and shows preferences, attitudes and behaviour of 
Unisa academics at this moment in time. The Web space is dynamic and new 
developments in Web search technology can result in deep-rooted sudden 
changes in Web behaviour among academics. A similar study in a few years may 
produce very different results. 
 
1.8 Research approach and methodology 
The contents of this thesis are distributed over two parts and six chapters as 
illustrated in Figure 1.1. The first component of the study, the literature review, forms 
the theoretical basis for this study. Chapter 1 introduces the study of investigation. 
Chapters 2 and 3 cover the literature review. The second component of the study 
presents the empirical research. Chapter 4 contains the research design and 
methodology, as well as the phases of data gathering. An exposition of the research 
results is provided in Chapter 5. Chapter 6 concludes with a summary of the findings 
and recommendations. The following is a summary of each of these. 
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Figure 1.1: Flow of the research project with chapter layout 
 
THEORETICAL FRAMEWORK AND LITERATURE REVIEW 
 
 Define the area of investigation and the research problem 
CHAPTER 1 
   
 
 
 
  Establish a theoretical framework by conducting a  
literature review and summarising previous research  
 
  
   
CHAPTER 2 AND CHAPTER 3  
   
 
 
EMPIRICAL RESEARCH 
 
 Design the study 
CHAPTER 4 
   
 
 
 
  Conduct  the survey and gather the data in two phases:   
Phase 1: Citation analysis (July 2005)   
Phase 2: Questionnaire (August 2006)   
   
 
 
 
 Analyse data and report the results 
CHAPTER 5 
   
 
 
 
  Draw conclusions and make recommendations   
CHAPTER 6  
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1.8.1 Literature review 
 
Chapters 1 to 3 present the theoretical framework, by defining the area of 
investigation and research problem. An intellectual basis for the study is created by 
conducting a literature review and summarising previous research. 
 
Chapter 1: Introduction to the study 
This chapter provides the background to the study, statement of the problem, 
research questions, value and limitations of the study as well as a brief summary of 
the research.  
 
Chapter 2: Academics’ use of the Web 
This chapter reviews the related literature and research covering the use of the Web 
by academics.  
 
It is estimated that in South African higher education, close to 100% of academics 
have access to the Web (Goldstuck, 2004a:59). Personal and demographic 
characteristics of academics influence Web usage, that is initial studies conducted 
between 1995 and 2003 showed that males were more active Web users than 
females. However, studies conducted after 2003 indicate that gender does not play a  
considerable role in Web use by academics and that the proportion of female Web 
users was almost equal to that of males. 
 
Most studies show that seniority (rank and position) as well as age have no major 
impact on Web use. Academics with good computer and Web skills tend to make 
more use of the Web and e-resources. Academics from the different subject 
disciplines display different usage patterns in terms of the Web and e-resources. In 
this study, Web use among academics from the disciplines of Physics, Science, 
Mathematics and Computer/Information Science was the highest, followed by the 
Social Sciences. The lowest Web usage was among the academics in the Arts, 
Humanities and Languages fields, who tended to rely more on print-based resources. 
 
Internal and external factors are causing the changes that have occurred in the 
academic’s information-seeking behaviour and usage of the academic library. 
External factors (outside the academic library) include the shift from print to e-
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resources and the resulting preference of academics for e-resources as well as the 
popularity of easy-to-use Web search engines. The open access movement has 
brought about a growing number of full-text academic information resources and 
content that are freely available on the scholarly open Web. As a result, academics 
are becoming empowered, independent end-users that are self-sufficient information 
consumers. Internal factors (within the academic library) include a steady decline in 
physical visits to the academic library, circulation statistics, photocopying activity as 
well as reference and information requests. In contrast, academic library budgets are 
expanding to satisfy the academic’s needs and demands for e-resources. 
 
Chapter 3: Impact of the Web on information-seeking and citation behaviour of 
academics 
This chapter contains a review of the related literature and research on the impact of 
Web information resources on the Web citation patterns and information-seeking 
behaviour of academics. The literature was summarised to support the two-phased 
approach of the research design. 
 
Phase 1: Web citation analysis 
Web citation studies conducted between 1996 and 2005 show that the composition 
of reference lists is changing to include the Web as an information resource. Even 
though the percentage of Web citations in reference lists is on the rise, the largest 
number of citations remains traditional, static, formal, printed publications, not 
dynamic, hyperlinked, Web-based information resources. 
 
Phase 2: Questionnaire 
The literature review summarises 48 research studies published between 1995 and 
2006 and shows the gradual shift that has occurred in the information-seeking 
behaviour of academics as a result of the developments in Web technology over a 
decade. The literature review was therefore approached by firstly conducting a 
chronological or historical-based analysis, and secondly, a concept or trend-based 
analysis. 
 
The researcher identified three broad Web adoption and usage phases or stages 
when the literature was analysed chronologically:  
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• Stage 1, the early Web, reviews the period 1992 to 1996. This stage is 
characterised by academics relying more on traditional information services and 
resources and by low or selective usage of Web information resources due to the 
limited amount of scholarly Web content. 
• Stage 2, the intermediate Web, focuses on the period 1997 to 2001. There is an 
increase in usage of e-resources such as online and CD-ROM databases, the 
Web and Web search engines. Unsophisticated search engines that retrieve large 
amounts of irrelevant information of limited academic value hinder Web use. The 
academic library remains the most important information resource for academics 
due to the credibility and reliability issues associated with open Web content. 
• Stage 3, the mature Web, covers the period 2002 onwards. In this phase, 
academics fully adopt the Web as an information resource and research tool. 
Physical usage of the academic library is declining and remote virtual usage is 
increasing dramatically among academics.  Widespread use of the open Web 
among academics is a result of the sophisticated and specialised search engines 
available as well as the growing body of academic content on the open Web.  
 
The trends identified from the literature review can be summarised as follows: 
• Daily or weekly usage of the Web for academic and research purposes. 
• Web-based information resources are vital and indispensable to lecturing and 
research for academics. 
• The open Web is used more frequently than the academic library’s databases. 
• Web search engines as information retrieval tools are increasingly being used by 
academics in the scholarly and research environment. 
• Remote virtual use of the academic library is growing, while physical usage is 
declining. 
• Subject discipline of the academic plays a role in reliance on e-resources vs. print 
resources. 
• The open Web is regarded as a supplement to rather than a replacement for the 
academic library. 
• Academics prefer a hybrid environment with a mixture of traditional print and 
electronic information resources. 
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1.8.2 Empirical research 
 
Chapters 4 to 6 describe the empirical research part of the study, by focusing on the 
research methodology, data gathering and analyses, findings, conclusions and 
recommendations. 
 
Chapter 4: Research design and methodology 
This chapter elaborates on the methodology and procedures used to gather data for 
the empirical component of the study. A quantitative study was conducted in two 
phases. The first phase was a Web citation analysis and the second phase a 
questionnaire survey.  
 
Phase 1: Web citation analysis 
The citation analysis technique employed in the study was bibliographic reference list 
examination and was carried out in June 2005. The main source of data for the 
research was all the citations contained in reference lists, endnotes and footnotes of 
accredited research journal articles submitted by Unisa to the Department of 
Education in 2004 for subsidy purposes. The total study population consisted of 458 
peer-reviewed academic research articles. In the examination of the reference lists, a 
Web citation was identified as a Web resource if a URL was present or the reference 
indicated www or Internet or online. The references listed for each article were 
analysed and the data were gathered by calculating the total number of references 
that appeared in the reference lists. Thereafter the reference list of each article was 
checked to determine if it contained references to Web-based information resources 
such as URLs of webpages or websites. A citation count was done of the total 
number of Web references cited in the article. The results were published in a DOE 
accredited journal article (Naudé, Rensleigh, & Du Toit, 2005). 
 
Phase 2: Questionnaire 
An extensive literature review preceded the development of the questionnaire and 
served as the basis by uncovering the key issues and problem areas. The 
questionnaire was designed in conjunction with the Statistical Consultation Service 
(STATCON) of the University of Johannesburg (UJ). The initial draft questionnaire 
was pre-tested on Unisa professional staff and subject librarians during July 2006. 
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Thereafter the Web-based questionnaire was loaded on the UJ Web server and a 
pilot test was conducted in July/August 2006 that consisted of academics and 
librarians. 
 
The final survey instrument consisted of 32 questions. Questions were mainly closed, 
except for one optional open-ended question (question number 25), which allowed 
respondents to make general comments or suggestions. The questionnaire 
comprised four sections, namely: 
• Section A: Web use (questions 1 – 8) 
• Section B: Academic library use (questions 9 – 12) 
• Section C: Preferences and perception of the Web vs. the academic library 
(questions 13 – 25) 
• Section D: Biographical information (questions 26 – 32).  
 
A covering letter accompanied the questionnaire that assured respondents of 
anonymity and provided general background on the study. The entire Unisa 
academic population was invited to participate in the survey via e-mail as well as the 
Unisa intranet’s general daily e-notices circulated to all staff. Respondents were 
given two format options, i.e. a Web-based questionnaire submitted electronically or 
alternatively to print the five-page questionnaire in Adobe PDF format and return the 
completed paper questionnaire in person, via fax or internal mail. The findings 
reported are based upon a survey of 187 Unisa academics carried out from 7 to 22 
August 2006 with a response rate of 15.74%. Respondents clearly preferred the 
convenience of a Web-based questionnaire, with 166 (88.77%) Web-based 
responses received, compared to the 21 (11.29%) paper-based responses. After the 
Web survey was closed, the completed questionnaires (print format) were provided to 
STATCON to proceed with the statistical analysis of the data. 
 
In Chapter 4 more detail will be provided about the methodology used in this study. 
 
1.9 Research findings 
 
Chapter 5: Results of the empirical research 
This chapter presents the data, results and findings of the empirical investigation. 
The most important findings of this chapter are summarised below: 
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Phase 1: Web citation analysis 
• A total of 458 journal articles were examined, 34.7% of which contained Web 
references and 65.3% had no Web references.  
• Collectively, the journal articles contained a total of 20 825 references, 3.5% of 
which were Web references and 96.5% were non-Web references.  
• There was an average of 45.5 references per article and an average of 1.6 Web 
references per article. 
• The Unisa College of Law cited the most URLs per article, followed by the 
College of Economic and Management Sciences. 
• The College of Economic and Management Sciences cited the Web the most 
frequently, followed by the College of Law if the percentage of Web references 
overall per College is analysed. 
 
Phase 2: Questionnaire 
Firstly a summary is provided of the biographical profile of the respondents, and 
secondly the results of sections A, B and C are given. 
 
Profile of the respondents (section D of the questionnaire) 
The majority of the respondents were males, between the ages of 40 and 49 years, 
with 11 to 20 years’ experience and employed as lecturers. Furthermore, most of the 
respondents were from the College of Science, Engineering and Technology, had a 
doctoral degree and had published at least one to three publications in the last five 
years. 
 
Open Web use (section A of the questionnaire) 
• 81% of respondents found the open Web and Web search engines useful, very 
useful or indispensable when gathering information for academic and research 
purposes. 
• 84.9% of respondents agreed with the statement that information on the open 
Web is an important resource for academic and research work. 
• Lack of time to search and browse the Web, information overload, poor network 
speed and slow downloading of webpages were the main obstacles to utilising 
the open Web and Web search engines for academic and research work. 
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Academic library use (section B of the questionnaire) 
• 53.5% of respondents agreed with the statement that being able to access the 
academic library resources electronically makes visiting the library in person less 
important. 
• 68% of the respondents viewed the assistance of academic librarians in 
information-seeking activities as very important. 
 
Preferences and perceptions of the Web vs. the academic library (section C of 
the questionnaire) 
• Respondents found the open Web more useful than the academic library for 
keeping abreast of the latest developments in their subject field, compiling 
literature reviews and/or conducting searches, finding information to solve 
problems and answer questions, and as a starting point for generating ideas for 
research projects. The academic library was more useful than the open Web for 
reviewing knowledge on a subject or new topic, finding material for teaching 
purposes and checking bibliographic citations. 
• The criteria used for rating the academic library as an information resource as 
superior to the open Web as an information resource were reliable/trustworthy 
information, authoritative/credible information, accuracy of information, high-
quality information, information organised and grouped by subject, 
comprehensiveness and completeness, familiarity (“worked for me in the past”), 
peer-reviewed research-oriented information, access to out-of-print, archival 
and historical sources and information customised/personalised. The open Web 
was rated superior to the academic library in terms of availability, convenience, 
accessibility, speed of delivery, up-to-date information, ease of use, variety of 
resources and interactive and multimedia format. 
• 67.4% of respondents preferred to search for academic and research 
information using the academic library resources, 16.8% preferred Web search 
engines and 15.8% a combination of the academic library and Web search 
engines. 
• 44.5% of respondents used Web search engines as the first stop to find 
academic and research information before consulting other sources, compared 
to 33% that used the academic library’s information resources as a first stop. 
• 59.4% of respondents preferred finding information on the Web themselves 
instead of asking the academic library staff for assistance. 
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• 78.6% of respondents considered the academic library’s e-resources as the 
most important information resource for the future. Surprisingly, the open Web 
resources (77%) were perceived to be of greater future importance than the 
academic library’s print resources (69.5%). 
 
1.10 Conclusions and recommendations 
 
Chapter 6: Conclusions and recommendations 
This chapter summarises the most important findings, conclusions and 
recommendations. Suggestions for future research are also provided. 
 
1.10.1 Conclusions 
 
Some of the more noteworthy conclusions of this study include the following: 
• Respondents preferred to cite the print resources of the academic library, not the 
Web-based information resources. 
• Academics from the five Unisa Colleges displayed different Web citation patterns. 
• Respondents regarded the open Web as an important information resource and 
Web search engines as a useful search and retrieval tool for academic and 
research work. 
• The study demonstrates that the majority of respondents were regular users of 
both the open Web (used daily or weekly) and the academic library (used weekly 
or monthly). 
• On the whole, when compared to the open Web, the academic library was the 
information resource that was used most often, the resource that respondents 
were most satisfied with and the resource that they preferred to search.  
• Noteworthy was the fact that the open Web was the most popular starting point 
for research, not the academic library. Web search engine usage was also higher 
than academic library database and Online Public Access Catalogue (OPAC) 
use.  
• Respondents regarded the academic library’s e-resources as the most important 
resource for the future. A remarkable finding was that the respondents foresaw 
that the open Web resources would be of greater future importance than the 
academic library’s print resources. 
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• The results show that it was largely the reliable, trustworthy, credible, accurate 
and high-quality content of the academic library’s information resources that 
appealed to respondents, whereas system factors such as availability, 
convenience, accessibility and speed of delivery attracted respondents to the 
open Web. 
 
The final conclusion that can be made from this research project is that the Web has 
an impact on citation and a meaningful impact on the information-seeking behaviour 
of academics.  
 
1.10.2 Recommendations 
 
The recommendations based on the results of this study include the following: 
• The academic library should encourage academics to cite Web-based information 
resources in reference lists. 
• Open Web content and retrieval tools should be incorporated in the services of 
the academic library. 
• The academic library should maintain a hybrid collection, but expand the remotely 
accessible Web-based full-text information resources. 
• The open Web should be promoted as an open access information resource and 
a supplement to the academic library information resources. 
 
1.11 Definition of key concepts  
 
Key concepts and definitions are attached in Appendix A of this thesis. 
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CHAPTER 2 
 
ACADEMICS’ USE OF THE WEB 
2.1 Introduction 
 
In the previous chapter the problem statement and rationale for the research were 
explained. A brief synopsis that outlines the highlights of the research study was also 
given.  
 
This chapter will highlight how information and communication technology (ICT) has 
dramatically altered daily work and communication patterns of academics. Globally, 
the Web has revolutionised access to and use of information and knowledge. The 
affordability of software and hardware has increased home ownership of PCs among 
academics, thereby stimulating off-campus access to the Web, and making the Web 
a convenient information medium for everyday use (Milne, 1999:1).  
 
The Web is the largest electronic information resource in the world and an 
increasingly critical information resource for academics (Bane & Milheim, 1995:1). It 
is an important academic research gateway that links the academic to global e-
information. In South Africa, academics are under pressure to increase research 
output by publishing more frequently and to become rated researchers. Academics 
are overworked and information overloaded. The enormously fast and powerful 
retrieval capability of the Web and Web search engines offers academics the 
opportunity to save time and become more efficient and effective in the process of 
academic research (Kirkwood, 2005). The Web has increased the pace of research 
as it speeds up the processes of information gathering, publishing and dissemination 
of research results.  
 
The term “Internet” is used frequently  - and often interchangeably - with the term 
“Web” in the literature, and authors often refer to the Internet as including the Web. In 
this study the focus is on the Web and not the other applications using the Internet 
(e.g. e-mail) as defined in Appendix A. Therefore the term “Web” is used throughout 
this thesis and not the overarching term “Internet”.  
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The aim of this chapter is to provide an overview of global and local Web usage, 
adoption and usage of the Web by South African academics and the relationship 
between demographic characteristics such as age and gender and Web use. 
Furthermore, the internal and external factors that are causing the shifts in academic 
library usage behaviour and driving academics towards Web-based information 
resources will be explored. 
 
2.2 Global Web usage 
 
Various measures can be used to estimate the extent of the Web, e.g. number of 
hosts, number of websites, number of webpages or number of users (Williams & 
Nicholas, 2001:4). According to Williams and Nicholas (2001:8), the terms Internet or 
Web “use” and “users” are problematic. Access to the Web via a PC connection does 
not necessarily imply use and in most global surveys conducted, the term “user” 
equals access to the Web. The massive daily growth of the Web, mobility and 
disappearance of Web content and URLs create a moving target that is almost 
impossible to assess or count (Williams & Nicholas, 2001:6). A summary of the most 
recent guesstimates pertaining to the size of the Web follows below. 
 
2.2.1 Number of Web users 
 
The Web is expanding continuously in terms of content and users. Market research 
and Web intelligence companies regularly monitor global Web users and usage. In 
May 2006, ComScore (2006) calculated the global Web audience size in the order of 
694 million (age 15+), representing 14% of the world population. Internet World Stats 
(2006) estimated that there were about 1 billion Web users worldwide in 2006, or 
15% of the world population.  
 
2.2.2 Size of the Web 
 
This section summarises the various estimates reported in the literature regarding the 
size and the growth of the Web, such as the number of host or domain names, web 
documents, webpages, websites, search engine index sizes, etc. 
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Williams and Nicholas (2001:5) gauge that in 2000, there were more or less 93 
million hosts on the Web. A host is defined by them as having a hostname and an IP 
address on a name server. Zooknic (2006) calculated roughly 65 million domain 
names in existence in December 2006. 
 
In 2000 there were roughly 150 000 mailing lists and 40 000 Usenet Newsgroups on 
the Web (Regents of the University of California, 2000). Perseus postulated in 2005 
that 31.6 million blogs or Weblogs had been created on the Web (Perseus, 2005). A 
blog is a “Webpage consisting of frequently updated, chronological entries on a 
particular topic” (OCLC, 2004:7). 
 
Regents of the University of California estimated in 2000 that the visible Web 
consisted of ±2.5 billion documents, with a growth rate of 7.3 million pages per day. 
The total amount of information on the visible Web was between 25 to 50 terabytes of 
information and the growth rate was in the order of 0.1 terabytes of new information 
per day. Lyman and Varian (2000) reported that in 2000, the Web consisted of about 
21 terabytes of static Hypertext Mark-up Language (HTML) pages, and was growing 
at a rate of 100% per year. 
 
Hamm (2004) reports in 2004 that according to an estimate by IBM, there are more 
than 5 billion webpages in existence and 50 million new or changed pages are added 
every day. In January 2005, Gulli and Signorini (2005) sized the indexable or visible 
Web to at least 11.5 billion pages (refer to Appendix A for definitions of visible and 
invisible Web). Jacso (2005a) is of the opinion that there were in the region of 10 
billion webpages on the open Web in mid-2005. 
 
OCLC (2003:7) surmised in 2003 that there were 9 million websites globally. Netcraft 
(2006) reported that this figure had grown from 17 million websites in October 2005 
to 100 million websites in November 2006. Furthermore, it is projected that if the Web 
continues its current growth, there will be approximately 200 million websites by 
2010.  
 
Netcraft (2006) has identified three Web growth stages: 
• 1991-1997: Explosive growth of 850% per year 
• 1998-2001: Rapid growth of 150% per year 
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• 2002-2006: Maturing growth of 25% per year. 
 
Commercial Web search engines compete with each other in terms of search index 
size. The search index is a list of all the Web documents that a Web search engine 
has available to search in its database. On 10 November 2004, the leading Web 
search engine Google claimed an index size of 8 billion pages (Coughran, 2004). 
Microsoft had an index of about 5 billion in 2005, compared to Yahoo! at about 4 
billion and AskJeeves at about 2.3 billion (Fallows, 2005a:1). On 8 August 2005 
Yahoo! asserted that the Yahoo! index provided access to 20 billion items, which 
included 19.2 billion Web documents, 1.6 billion images and 50 million audio and 
video files. In September 2005 Google declared on the official Google Blog (2005) 
that the Web search engine index contained about 24 billion items. All these figures 
are self-reported and unaudited (Sullivan, 2005). 
 
The invisible Web is the portion of the Web that is mostly hidden from Web search 
engine crawlers and therefore not as accessible or searchable as the visible Web. As 
the fastest growing portion of the Web, the invisible Web is approximately 500 times 
larger than the visible Web. About 80% of Web information resources reside on the 
invisible Web and 95% of invisible Web information is publicly accessible content. If 
all Web-accessible information is taken into account, such as Web-connected 
databases, dynamic pages and intranet sites, collectively known as the invisible Web, 
there are 550 billion Web documents (Devine & Egger-Sider, 2004:265). 
 
A recent study by He, Patel, Zhang and Chang (2007) found that the invisible Web 
contains about 307 000 websites, 450 000 databases and 1 258 000 interfaces. It 
showed steep growth and expanded three to seven times between 2000 and 2004. 
Web search engine technology has developed to such an extent that content that 
was previously hidden or invisible is now visible to Web search engine crawlers. The 
researchers found that the three major search engines (Google, Yahoo! and MSN), 
index about one third (32%) of content that was previously classified as invisible Web 
(He et al., 2007:100). 
 
Lewandowski and Mayr (2006:536) propose that the size of the academic invisible 
Web is between 20 and 100 billion documents, if raw data (pictures and images) are 
included. Refer to Appendix A for a definition of the academic Web. The Gale 
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Directory of databases contains almost 13 000 databases totalling about 18.9 billion 
documents. Only 8 994 (69%) of the Gale Directory of databases are word-oriented 
library and academic databases. Of the 8 994 databases, only 80% contain full-text 
or bibliographic information. 
 
2.2.3 Categorising Web users 
 
Williams and Nicholas (2001:57) have created a typology whereby Web users are 
clustered according to their Web usage behaviour. They divide Web users into six 
broad categories: 
1) Net worshippers 
These users are extremely enthusiastic, committed and have embraced every 
aspect of the Web, usually young, graduate males.  
 
2) Economically driven 
These users have excellent Web skills and are economically driven by the 
wealth of free information and economic benefits of the medium. 
 
3) Pragmatists 
These users are not heavy or frequent users but incorporate the Web 
naturally into their selection of information resources at their disposal. 
 
4) Occasional dippers 
This group is characterised by low Web use, only using it when other sources 
do not solve their information problems. Training and time are the barriers to 
utilising the medium. 
 
5) Enthusiastic novices 
These users are unsure of what the Web offers, are intrigued by what they 
have heard and express interest in using it. 
 
6) Non-believers 
These users are not interested in the Web and are unlikely to adopt it even if 
they had desktop access. 
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Looking at the results of the quantitative study as reported in Chapter 5, in general, 
Unisa academics can be categorised as pragmatists. The Web is used in conjunction 
with other information resources such as the academic library. 
 
2.3 South African Web usage 
 
Although South Africa has the highest number of PC and Web users in sub-Saharan 
Africa, the use of the Web is still in its infancy stages when compared to developed 
countries such as the USA. Goldstuck approximates that there were about five million 
PC users in South Africa in 2006, compared to 4.5 million in 2005 (Goldstuck, 2006). 
Nielsen NetRatings (2001) deems that almost 1.5 million South Africans access the 
Web from home, 60% of whom are male. The data illustrate that in June 2001, South 
Africans that accessed the Web from home spent an average of four hours and 32 
minutes online. The average search session lasted roughly 26 minutes and on 
average, the Web was accessed about ten times a month. Nielsen NetRatings (2001) 
attributes the relatively short online time (compared to international standards) to the 
high cost of telecommunication and call rates in South Africa.  
 
Research by Goldstuck (2002:5) indicates that 2,8 million South Africans (1 in every 
15) had Web access at the end of 2001 and 3.1 million at the end of 2002. Growth in 
2002 was about 7%, the slowest since the Web became available to the public in 
1993. As indicated in Table 2.1, by the end of 2003, 3.2 million (1 in 13) South 
Africans had access to the Web, showing a 6% growth (Goldstuck, 2004a:6). In 
2004, South Africa had 3.5 million Web users (4% growth) and by the end of 2005, 1 
in 12 or 3.6 million (5% growth). Goldstuck (2007) forecasted that there would be 
approximately 3.8 million Web users, i.e. 1 in 12 South Africans or 8% of the 
population, by the end of 2007. In addition, Goldstuck estimated that there would be 
more than 800 000 active broadband subscribers in South Africa by the end of 2007. 
The Web dial-up market dropped by 122 000 users in 2007 and is falling below a 
million for the first time since 2001 (Goldstuck, 2007). Goldstuck (2004b) is of the 
opinion that by 2009, close to five million South Africans will have full Web 
connectivity. 
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The total number of Internet service providers (ISPs) in South Africa grew from 104 in 
2000 to 170 in 2001 (Goldstuck, 2002:20). In 2001 there were roughly 804 285 free 
Web-based e-mail accounts, 515 984 of which were active (Goldstuck, 2001:8).  
 
Table 2.1: Growth in the number of South African Web users: 2000 to 2005 
(Internet World Stats, 2006; Goldstuck, 2004a:61) 
Year Total number of Web users in South Africa Population % 
2000 2 416 000 43 690 000 5.5 
2001 2 886 000 44 409 700 6.2 
2002 3 098 000 45 129 400 6.8 
2003 3 283 000 45 919 200 7.1 
2004 3 523 000 47 556 900 7.4 
2005 3 600 000 48 861 805 7.4 
 
According to a survey by the University of Pretoria in 2001, Web users in South 
Africa are more likely to be white, male, aged between 20 and 40 years, well-
educated and high-earning, with 36% accessing the Web from work, 19% from home 
and 45% from both locations (University of Pretoria, 2001). 
 
Web usage in South Africa is low compared to the USA where 128 million adults 
(63%) use the Web. In the USA, the Web is a primary means for finding information 
and 64% of Web users access it at least once a day. The Web is the first place to 
turn to for 97% users when information about government, health, news or electronic 
commerce is needed. Of the users surveyed, 70% reported successfully finding the 
required information online. The higher the level of education, household income and 
Web skills or experience, the more likely it is that a person will use the Web (Horrigan 
& Rainie, 2002; Rainie, 2004). 
 
2.4 Web usage by academics in South Africa 
 
Universities made the Web widely available to academics and therefore there is a 
high rate of participation in Web activities by the higher education community. Access 
to the Web changed the academic milieu and working patterns of academics. 
Research about the usage of the Web in higher education institutions in developing 
countries is sparse (Uddin, 2003:226). 
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Web access at higher education institutions is approaching the half million mark. 
Table 2.2 illustrates the growth in academic use of the Web since 1994 in higher 
education. Academic institutions are connected to the Web through the Tertiary 
Education Network of South Africa (TENET).  
 
Table 2.2: Growth in academic users of the Web in South Africa: 1994 to 2004 
(Goldstuck, 2004a:60) 
Year Academic users at tertiary institutions % growth 
1994 60 000  
1995 100 000 67 
1996 125 000 25 
1997 150 000 20 
1998 200 000 33 
1999 250 000 25 
2000 300 000 20 
2001 350 000 17 
2002 370 000 6 
2003 380 000 3 
2004 400 000 5 
 
TENET (a non-profit organisation) was founded in August 2000 jointly by the 
Committee of Technikon Principals and the SA Universities Vice-Chancellors’ 
Association with the main purpose to secure Web and information technology 
services for tertiary education institutions. All South African public higher education 
institutions are participants in TENET. 
 
Higher education Web access bandwidth increased from 9 Mb/s in March 2001 to 60 
Mb/s in 2004 (Goldstuck, 2004a:57). Approximately 85% of all staff and close to 
100% of professional staff at tertiary education institutions have Web access 
(Goldstuck, 2004a:59). 
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2.5 Effect of demographic factors on Web usage 
 
The following is a summary of the research conducted between 1995 and 2004 to 
determine the effects of the demographic characteristics and personal profile on the 
use of the Web. Gender, age, subject field, seniority, computer literacy and Web 
skills are summarised below. 
 
2.5.1 Impact of gender on Web usage 
 
Research studies conducted between 1995 and 2002 show that in general, male 
academics were more active Web users and accessed the Web more often than 
female academics (Applebee, Clayton & Pascoe, 1997:91; Majid & Abazova, 1999; 
Tillotson, Cherry & Clinton, 1995:4; Wang & Cohen, 2000; Xiaoying, 2002). Research 
by Herring (2001a), Bar-Ilan, Peritz and Wolman (2003) as well as Tenopir (2003:45) 
contradicts the above findings. They concluded that gender had no statistical 
significance in the use of e-resources or the Web. 
 
Fallows (2005a) conducted a Web search engine user survey in the USA among a 
sample of 2 200 adults of 18 years and older in 2004. More males than females used 
Web search engines and males searched more frequently and were more confident 
searchers than females. Males preferred using a single Web search engine 
compared to females, who preferred to use more than one. In a follow-up study 
conducted by Fallows (2005b) in 2005, results showed that the proportion of females 
online was nearly equal to that of males. Younger females were more likely to be 
online than young males and older males were more likely to be online than older 
females. Males and females were equally likely to access the Web from work, with 
65% males and 66% females that used the Web at work. Both males and females 
used Web search engines extensively to find information. About 90% of males and 
91% of females were satisfied Web search engine users and about 40% used it on a 
daily basis.  
 
Consequently it can be deduced from the research reported above that, initially 
males were more active Web users than females, but from about 2003 onwards, 
female Web users were almost as active on the Web as males.  
  27 
 
2.5.2 Impact of age on Web usage 
 
Most studies indicate no significant differences among age groups of academics in 
the use of the Web (Applebee et al., 1997:91; British Academy, 2005:38; Research 
Support Libraries Group, 2002:41; Majid & Abazova, 1999:6). 
 
Tenopir (2003:45) found that younger users were more enthusiastic adopters of e-
resources, relied more on e-resources and rated themselves more expert in using the 
Web than older users. Zhang (2001:636) also found that younger users used Web 
search engines more often than older users. Bar-Ilan, Peritz and Wolman (2003) 
found that age had a negative effect on the use of e-resources - the older the 
academic, the less electronic format was preferred to print. 
 
Fallows (2005a) conducted a Web search engine user survey in the USA and found 
that the younger the Web user, the more likely it was that a Web search engine 
would be used. Younger searchers were more confident, enthusiastic, experienced 
and tended to use Web search engines more frequently. The most likely users of a 
Web search engine were young, educated males and in the higher income group. 
Therefore it can be concluded that overall, age does not influence Web use.  
 
2.5.3 Impact of academic discipline on Web usage 
 
Abels, Liebscher and Denman (1996) explored the factors that influence the adoption 
and use of electronic networks by academics.  A relationship was identified between 
Web use and academic discipline. Of the network users, 50% were 
mathematical/computer scientists, 37% physical scientists, 30% engineers, 26% 
social scientists and 4% behavioural scientists (Liebscher, Abels & Denman, 1997). 
 
Adams and Bonk (1995) investigated access to, use of and expectations related to 
electronic information technologies and resources by academics. Use of the 
academic library OPAC was 10% to 20% higher among the academics in the 
Humanities field, compared to academics in the Sciences. The academics in the 
Science discipline reported the highest frequency of electronic journal usage. 
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Erens (1996) conducted a survey in 1995 among 2 000 UK academics investigating 
how well the academic library met research needs. There were very large differences 
in the use of e-services by the different research disciplines.  E-mail, electronic 
publications and bulletin boards were considered most important by Natural 
Sciences. Bibliographic and full-text databases were very important for medical 
researchers. Social scientists were the most likely to value expert discussion groups 
and electronic ordering of journals and books (Erens, 1996:9). 
 
Research by Milne (1999) indicates that academics displayed distinct differences in 
usage pattern of e-resources. The academic culture surrounding the disciplinary 
areas (in this case Natural Science, Social Sciences and Humanities) affected 
information-seeking activities of academics. Scholars from the Humanities visited the 
academic library more often (daily or weekly) and displayed a higher rate of 
borrowing. Access to e-resources had no effect on the academic’s use of the 
academic library. Social scientists visited the academic library less frequently and 
regarded personal collections as more important sources of information. Science and 
humanities scholars browsed more frequently. Natural scientists were more likely to 
search independently online.  
 
Voorbij (1999) also found Web use varied among subject disciplines, with 82% in the 
Sciences, 78% in the Social Sciences and 60% in the Humanities that used the Web 
for study or work. Fortin (2000) researched information-seeking activities and use of 
the Web among academics in the Humanities, Social Sciences and Sciences fields in 
the USA. Of the three disciplines investigated, Social Science academics had the 
highest average Web usage per week and held the highest positive agreement rates 
about the usefulness of the Web to meet research needs. 
 
Xiaoying (2002:4) examined the use of Web resources and the evaluation of its 
usefulness among Chinese academics. Results indicated that Web use was the 
highest among the Science group (66%), followed by the Social Sciences (20%) and 
Humanities (14%). The findings correspond to the study by Lazinger, Bar-Ilan and 
Peritz (1997), who found that Web use was higher among academics in the Science 
discipline than among the Social Science academics. A study by Antelman 
(2004:377) also found that scientists and social scientists preferred to electronically 
access research material online in contrast to academics from the Humanities. 
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Herring (2001a) examined how the acceptance, use and satisfaction with the Web as 
a research source varied among academics from different subject disciplines. 
Academics from the Science disciplines were more positive and satisfied with the 
accuracy and format of the Web than academics in the Social Science or Language 
and Literature areas. The highest percentage of non-Web users were academics 
working in the language and literature fields and they tended to be least satisfied with 
the Web overall in terms of content and accuracy. 
 
The Research Support Libraries Group (2002) study suggests that there are 
remarkable differences in research requirements and information behaviour between 
subject disciplines. In that study, the Science researchers were most at ease with 
electronic access, compared to the Arts and Humanities researchers that were the 
least confident group and very concerned about the quality of electronic information. 
Academics in the Arts and Humanities field showed low levels of electronic journals 
usage due to the lack of journal titles available in electronic format in the subject 
discipline. Researchers in the Arts and Humanities fields relied more on the 
assistance of academic librarians than researchers in the Sciences. In contrast to the 
Social Sciences, twice as many researchers in the disciplines of Arts, Humanities and 
Languages considered physical access to academic libraries and collections as 
essential to research. Few scientific users (Medical, Biological and Physical 
Sciences) considered the serendipitous benefits of browsing through the print 
collections in the academic library essential. Researchers in the Medical, Biological, 
Physical and Engineering sciences considered the physical location and access of 
materials as a secondary issue due to the wide range of relevant materials available 
in electronic format in their subject field. 
 
Outsell Inc. conducted a survey among academics in 392 universities in the USA 
(Friedlander, 2002). Within each university, an equal number of academics were 
selected across the seven disciplines studied (Arts/Humanities, Biological Sciences, 
Business, Engineering, Law, Physical Sciences/Mathematics, Social Sciences). 
Results showed that academics tended to use a combination of media when 
conducting research, but 67.8% of academics used print sources only and 34.7% 
relied exclusively or almost exclusively on e-resources. 91.6% of academics were 
comfortable retrieving and using electronic information (Marcum & George, 2003:2). 
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This trend was consistent across all subject disciplines, except for Arts and 
Humanities, where there seemed to be a greater need for print materials. Academics 
from the Arts and Humanities and Social Sciences fields trusted the Web as a 
resource less than their academic counterparts in other disciplines. In addition, the 
study indicated that information needs varies on the basis of the subject field in which 
the academic was working. 
 
Tenopir (2003:45) concluded that academics in the Science and Business fields were 
early adopters of electronic journals. Social scientists and humanists used both e-
resources and print and relied more on books than the other fields.  
 
Gardiner, McMenemy and Chowdhury (2006) found that English literature academics 
relied more on printed information resources such as textbooks and library books and 
also showed a lower usage of e-resources such as full-text databases, Web search 
engines and the Web when compared to other disciplines. Computer/Information 
Science academics had the highest usage of electronic information resources and 
the lowest usage of print resources. Business/Management fell between the two 
disciplines noted above. 
 
Considering the research given above, it is clear that academics from the different 
subject disciplines displayed different Web and e-resources usage patterns. 
Academics in the Arts, Humanities and Languages fields relied more on print-based 
resources and had the lowest Web usage. Web use among academics from the 
disciplines of Physics, Science, Mathematics and Computer/Information Science was 
the highest, followed by the Social Sciences. 
 
2.5.4 Impact of seniority on Web usage 
 
Lazinger et al. (1997) studied Web use by academics at the Hebrew University of 
Jerusalem (Israel) in 1995. Results indicated that the more senior the person, the 
lower the Web use tended to be. Opposing results were reported by Ocholla (1999), 
who investigated information-seeking behaviour of academics in six faculties at the 
University of Zululand (South Africa) and came to the conclusion that rank and 
position had no effect on information-seeking behaviour of academics. Bar-Ilan, 
Peritz and Wolman (2003) also found that academic rank did not have a major 
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influence on the use of e-resources. Xiaoying (2002) concluded that the higher the 
educational background, the more positive the attitude towards the Web. Taken as a 
whole, it can be concluded that seniority (rank and position) does not play a 
noteworthy role in Web usage.  
 
2.5.5 Impact of computer literacy on Web usage 
 
Vander Meer, Poole and Van Valey (1997) explored the relationship between 
academic library use (electronic and non-electronic) and use of computers among 
academics. Substantial evidence was found that the levels and frequency of 
computer use were positively related to academic library use. Academics that 
frequently used the academic library also used computers frequently. The research 
conducted by Vander Meer, Poole and Van Valey (1997) is supported by the findings 
of Ring (2003:2) that computer users have a great affinity for books and frequent 
intensive reading. Computer users normally have higher education standards and 
read five times as many non-fiction books as non-computer users. On average, 
computer users own more books than non-computer users. The research by Ring 
(2003) suggests that computer users usually are also active users of the academic 
library. 
 
Kaminer (1997) surveyed academics (biologists and social scientists) and found a 
correlation between experience with computer technology and Web usage. Perceived 
utility of the Web was correlated with computer literacy and Web usage. Web use 
was correlated with perceived Web expertise but not with the length of time the 
academic used the Web. 
 
Majid and Abazova (1999) investigated the relationship between the level of 
computer literacy of academics and the use of electronic information resources 
(OPAC, academic library databases and the Web). The researchers found a 
significant relationship between computer literacy and use of electronic information 
resources and services. Use of these sources and services was minimal among 
academics with low computer literacy. The study is supported by the research of 
Applebee et al. (2000:147), who found a significant correlation between computing 
skills and perceived usefulness of the Web for research among Australian 
academics. 
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Jirojwong and Wallin (2001:72) compared the use of formal methods (searching 
traditional print sources and e-resources) and informal methods (personal contact 
and personal communication) to gather information for teaching and research among 
academics in Australia. Results indicate that academics with a low or limited 
competency in using e-resources preferred to communicate with colleagues to gain 
information. E-resources include online databases, OPACs, e-conferences, e-mail 
discussion, full-text databases, books, websites, bulletin boards and pre-print 
archives. In contrast, academics with a high competency level in using e-resources 
preferred to use e-resources when gathering information. 
 
The results above compare well to the finding of Hewitson (2002) that information 
technology (IT) skills have a major influence on usage of electronic information 
services. Hewitson investigated the extent to which academics used and integrated 
electronic information services (Web, e-journals and e-newspapers, etc.) into 
academic work. Academics with beginner or intermediate IT skills consulted 
traditional academic library sources most of the time and those with advanced IT 
skills preferred consulting electronic information services. Thus, computer-literate 
academics tend to be more active users of the Web and the e-resources of the 
academic library.  
 
2.5.6 Impact of Web competencies, skills, training and experience on Web 
usage 
 
Research by Tillotson et al. (1995) showed that among academics, frequent Web 
users (daily or weekly) were more likely to find the information they were looking for 
on the Web than first-time or infrequent academic Web users. These findings are 
contradicted by Bruce (1998:555), who found no statistically significant relationship 
between satisfaction with information seeking and frequency of use. Bruce (1998) 
investigated the satisfaction levels of Australian academics with information seeking 
on the Web. The data indicate that Australian academics had a high expectation of 
success and were satisfied with Web information seeking, regardless of how 
frequently the Web was used or whether any formal training was received. No 
significant relationship was found between attending Web training sessions and 
satisfaction with Web information-seeking activities.  
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Abels et al. (1996:148) explored the factors that influence the adoption and use of 
electronic networks by science and engineering academics and found a relationship 
between experience and intensity of electronic networks use (Abels et al., 1996:151). 
 
He and Jacobson (1996) ascertained that academics with intermediate Web skills 
perceived the Web as an important information resource and were more likely to use 
it as they were more skilled in manipulating the capabilities of the system for the 
required results than novices. The researchers also found that 71% of Web users 
were self-taught (without attending instruction sessions in the academic library) (He & 
Jacobson, 1996:34). 
 
Zhang (2001:636) concluded that Web users with a high self-perceived ability to use 
the Web tended to use Web tools more frequently than Web users with a low self-
perceived ability to use the Web. Experienced Web users tended to use academic 
library databases more frequently than inexperienced Web users.  
 
Given these facts, it can be concluded from the Web usage studies that in terms of 
gender, initially males were more active Web users than females, but from about 
2003 female Web users were almost as active on the Web as males. Seniority (rank 
and position) as well as age have no impact on Web use. Computer-literate 
academics and those with skills to utilise the Web tend to make more use of the Web 
and e-resources than those without these skills. Academics from different subject 
disciplines display different usage patterns in terms of Web and e-resources. 
Academics in the Arts, Humanities and Languages fields rely more on print-based 
information resources and have the lowest Web usage. Web use among academics 
from the disciplines of Physics, Science, Mathematics and Computer/Information 
Science is the highest, followed by the Social Sciences. To summarise, academics 
with advanced skills and experience use the Web more frequently.  
 
2.6 Factors effecting change in the academic information environment 
 
In the pre-Web era, information was scarce, expensive and the academic library 
restricted access by acting as a custodian and the central storage and preservation 
warehouse of predominantly printed (physical) material. The academic library was 
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the sole information provider and formal gatekeeper of scholarly and research 
information for the academic society. The academic librarian acted as an 
intermediary between the academic client and the information resources in the 
literature retrieval process. The function of the academic librarian was to select 
tangible items for the academic using the library catalogue, print indexes and 
abstracts and could extend the service outside the walls of the academic library by 
acquiring documents on interlibrary loan. Locally mounted CD-ROM databases 
provided an additional avenue to serve academics within the walls of the academic 
institution. The traditional information environment was structured, closed, controlled 
and stable, with no competitors in the information place. The academic library had a 
captive audience, as the options and alternatives for academic clients to obtain 
scholarly information elsewhere were limited (Bazillion, 2001:53). 
 
The characteristics of the Web and advancements in information technology since 
the early 1990s are reducing the need for the academic library as a physical building 
and the academic librarian as a human information guide. Fewer academics visit the 
physical campus library in person and prefer the convenience of remotely accessing 
electronic information from homes and offices. The Web has lifted the time and space 
constraints and liberated the academic from the physical boundaries of the academic 
library. The academic merely passes through the academic library website for 
authentication to virtually access the commercial subscription databases on the 
servers of vendors, physically located outside the academic library.  
 
Electronic information and data are delivered to the desktop or automatically pushed 
to the academic via networks, eliminating the need to physically borrow material. As 
familiarity with Web search engines increases and the variety and number of high-
quality Web-based scholarly information resources freely available proliferate, the 
academic is predisposed to searching the Web instead of the valuable academic 
library resources. Time constraints due to heavy academic workloads, growing 
student numbers and pressure for publications and research output are steering the 
academic to quickly accessible current Web information. Static print materials are 
becoming less popular, with academic information users depending on hyperlinked 
Web-based academic library resources as well as open Web resources.  
 
  35 
The causal factors (external and internal) presented below can shed light on the 
shifts that have occurred in information-seeking behaviour, use of academic 
information and the academic library. The issues discussed show that Web 
technology is a major incentive for academics to directly access academic Web 
information resources and circumvent the traditional sources of the academic library. 
The aspects covered in this section are strong indicators that the availability of the 
Web and access to e-resources are contributing to these patterns of rising and 
declining usage but cannot be directly linked. A direct cause-and-effect relationship 
between the availability of the Web and decline in academic library use is difficult to 
prove (Bravy & Feather, 2001:261). It does, however, illustrate a dramatic shift in 
usage patterns and a slow deterioration of the traditional custodial role of the 
academic library. 
 
2.6.1 External factors effecting change in the academic information 
environment 
 
The explosion of information technology and widespread availability of the Web 
transformed the information landscape. The Web is responsible for a multitude of 
changes in the technological, socio-cultural and economic sphere of the academic 
library. Fee and free Web-based information rivals and new competitors are 
challenging the role of the academic library as the prime information gateway. The 
academic library competes with new economy enterprises and commercial Web 
search engines (e.g. Google and Yahoo!) for the attention of the academic. In terms 
of access to finance and technology, academic libraries cannot compete with 
information competitors that are global business corporations (Bell, 2002). 
 
The section below explains and interprets the larger context surrounding the 
academic library and identify the external influential aspects that are responsible for 
the changes that have occurred in the information environment of academics. The 
technology-driven developments that attract the academics away from the academic 
library information resources towards non-library Web-based information resources 
are general and scholarly Web search engines and open access scholarly publishing. 
Personal factors include the preference for electronic opposed to print information 
resources as well as the need for independence and information self-sufficiency in 
information searching among academics. 
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2.6.1.1 Web search engines 
 
Globally, the use of Web search engines is an everyday practice. Statistics gathered 
in December 2006 indicate that 81% of the global Web population is using Web 
search engines. The average Web searcher views 93 webpages a month and two-
thirds of searchers use at least two Web search engines when conducting a Web 
search (Jarboe, 2007).  
 
This section will focus mainly on Google as a Web search engine, as it is currently 
the largest in terms of its index size and the leader among Web search engines 
internationally (Batelle, 2005). Google was founded in September 1998 and currently 
it is the dominant Web search engine and market leader with a global market share 
of 71.6%, followed by Yahoo! in second place at 11.1% (Jarboe, 2007). Marketing 
and branding campaigns are very successful, and “to google” is now a well known 
concept, meaning to search, find or explore. Today Google is popular culture and a 
household term (Batelle, 2005:2).  
 
Google built its business empire on “search” and information seeking and had a 
substantial influence on Web information-seeking behaviour (Batelle, 2005). User 
“googlisation” can be described as information seekers using Web search engines as 
the primary method to obtain information, with limited knowledge and awareness of 
alternative ways of finding information or who, after experimenting with other retrieval 
methods, continue to use Web search engines such as Google. These Web 
searchers prefer Web search engines as a single point of access for information 
retrieval (British Academy, 2005:65; Griffiths, 2003:14).  
 
According to estimates by Outsell (2005:14), Google is the Web search engine with 
the highest satisfaction rating (75% satisfaction rate), followed by Yahoo! (62% 
satisfaction rate) and MSN (48% satisfaction rate). The reason for Google’s 
popularity is the incredible response time, uncluttered search screens, ease of use 
and relevance ranking. Google’s excellent distributed computing hardware 
infrastructure makes Google very fast, with zero downtime and searches that almost 
always produce hits (Batelle, 2005:129).  
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Statistics illustrate how powerful the Google Web search engine is at attracting users. 
Google handled 3 million queries per day in 1999, 20 million in 2000, 100 million in 
2001, 150 million in 2002 and 250 million in 2004. In addition, Google can search 5 
billion webpages in 2/10 of a second, 200 million times a day, in 100 different 
languages. Almost 50% of all searches via Web search engines are conducted on 
Google (Caufield, 2005; CBSNEWS, 2004; OCLC, 2003:7). 
 
Google is a public media-driven technology company where “search drives 
commerce and commerce drives search” (Batelle, 2005:244). Its initial public offering 
in August 2004 raised billions in venture capital. In 2006 Google boasted a quarterly 
revenue of US$3.66 billion and the company is worth an estimated US$80 billion 
(Gorman, 2006:98; Liedtke, 2007; MacColl, 2006). In contrast, most libraries 
worldwide are experiencing shrinking budgets and an escalation in the cost of 
academic library materials (Bell, 2002).  
 
Google’s Web Directory enables searching by subject using the subject catalogue 
and taxonomy of the Open Directory project. Search results can be limited to title, full 
text and language in Google’s advanced search mode. Google’s SafeSearch feature 
eliminates inappropriate websites. The search engine continuously develops and 
launches new innovative complementary products and features, e.g. Gmail, Google 
My Search History, Google Bookmarks, Google News, Google Alerts, Google Earth, 
Google Groups, Google Desktop, Google Suggest, Google Local, Google Orkut and 
Google Picasa, Google Maps (Plosker, 2003). 
 
Google’s mission is to organise the world’s information and make it universally 
accessible and useful by creating a universal digital catalogue and a searchable 
library for the world’s books, papers and special collections (Batelle, 2005:240; 
Johnson, 2005; Webb, 2004). The Google Book Search service was released in 
2004 to make books and other printed materials in all languages searchable online. 
This is a free service to publishers that can send books to Google where they are 
scanned and added to the Google index. Web searchers are able to view information 
about a book, browse selected pages and hyperlink to booksellers or other 
purchasing options. Google collaborates with publishers to create a new avenue to 
deliver content without infringing copyright. Google Book search is an online digital 
library collection that could grow to 30 million volumes of books (Gandel, 2005). 
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Google Books (2007) includes books that are in print, out of print, in copyright and in 
the public domain. The digitisation project involves scanning the collections of major 
research and academic libraries in the USA and UK, including rare and fragile 
material. The five participating libraries (New York Public Library, University of 
Michigan, Harvard, Stanford and Oxford University) combined have more than 56.9 
million books. Web searchers are able to search the full text of the books, view 
snippets and abstracts of copyrighted information and browse or read the full-text of 
non-copyrighted books, but downloading is not permitted. Copy, cut and print 
functionality of copyrighted material is restricted (Lackie, 2005:59; O’Neill, 2004; 
Quint, 2004). In competition to Google, Microsoft launched MSN Book search in 2005 
and plans to digitise 100 000 books in partnership with the British Library as part of 
the open content Alliance (Gohring, 2006). 
 
Markoff and Wyatt (2004) project that within two decades, most of the world’s 
knowledge will be digitised. The projects embarked on thus far have shown that 
Google is collaborating with libraries as partners and includes them in future plans. 
This can have a positive long-term impact on the academic library by raising 
awareness of the dependence on the academic library for document delivery and the 
importance and value of the academic library in the information chain. The visibility 
and interest in books in the academic library as physical objects can be increased. 
Access to information is democratised and is invaluable to scholars in remote areas 
without access to extensive academic library collections.  
 
Larry Page, the co-founder of Google, envisages the Web search engine of the future 
as an intelligent agent, a “reference librarian with complete mastery of the entire 
corpus of human knowledge” (Batelle, 2005:252). Caufield (2005:557) postulates that 
the success of Google can be attributed to the fact that it has adopted traditional 
library values, practices and functions and adjusted them to the Web environment. 
Many of the products launched by Google and other Web search engines have the 
characteristics and services of traditional information providers, but the information is 
presented on an open global digital platform that is easily accessible and very 
convenient.  
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The competitive pressures of new economy companies with billions in venture capital 
at their disposal for development of innovative products and services, aggressive 
marketing and branding strategies can progressively weaken the position of the 
academic library. This is evident if the volume of search requests handled by the 
Google Web search engine is compared to those handled by libraries. Google 
processes more searches in three days than all libraries combined globally in one 
year (Abram, 2005; Bell, 2002; Plosker, 2003). 
 
In the long term, however, Google can create a global virtual library with disruptive 
implications for the role of the academic librarian and the need for physical academic 
libraries, if academic information can be found without setting foot in the academic 
library. The Google interface may become the common search standard with 
resistance to other academic library databases and interfaces. Quint (2005b) 
postulates that the library may be obsolete by 2015. 
 
In spite of the fact that Web search engines do not provide comprehensive coverage, 
the research habits of academics are changing. Academics tend to search Web 
search engines first and consult the academic library afterwards due to the perceived 
complexity and overwhelming diversity of the academic library databases at their 
disposal (Caufield, 2005:556; Neuhaus, Neuhaus, Asher & Wrede, 2006:127). The 
academic library’s electronic content is mostly invisible, access restricted, a closed 
digital collection with a multitude of complex database interfaces. As a result, Web 
users very often ignore the academic library’s specialised subject databases. 
Academic library clients searching the high-quality academic library databases 
experience them as complex, confusing and cumbersome. The academic has to 
access a variety of virtual resources, such as the OPAC, reference databases, 
subject databases and digital collections. This requires numerous search sessions, 
different search mechanisms and various new interfaces to master and navigate. 
Seeking information in the academic library databases requires knowledge of the 
scope and subject coverage of the various resources, which is not necessary when 
searching the academic open Web (Bell, 2004; Gorman, 2006:98; Jacso, 
2005b:209).  
 
To steer academic Web users away from the familiar and simple Google search 
interface, academic libraries are offering the academics federated search engines as 
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a single point of access to the electronic databases (reducing the need to become 
familiar with a multitude of databases, interfaces and search techniques). The benefit 
is a simple, one point of access interface, but the downside is the loss in functionality 
of conducting complex and sophisticated searches. Quint (2005a) is of the opinion 
that Google Scholar can replace academic library federated search engines. 
 
The Web is becoming a tool in information gathering among academics as the body 
of credible and accurate information on the open Web expands. It can be concluded 
that Web search engines have had a noteworthy influence not only on academics, 
but on society as a whole.  
 
2.6.1.2 Scholarly Web search engines 
 
Prior to the introduction of scholarly Web search engines, the academic Web 
searcher using a general Web search engine had to wade through pages of hits that 
often contained no academic value. Information retrieval using this unorganised and 
unstructured system was time consuming as extensive evaluation and sifting were 
required. In addition, information was often more of a commercial nature with 
annoying banners or advertisements, and webpages had limited application in an 
academic, research and teaching environment. The literature review in Chapter 3 
shows that in the early Web phase, the Web was not suitable as a research tool, 
mainly due to poor quality and low credibility of the content retrieved. 
 
Between 2001 and 2005, three open access, free, scholarly Web-based search tools 
were developed for the academic market, i.e. Scirus, Google Scholar and Windows 
Live Academic (Pradt Lougee, 2002:2). The scholarly Web provides direct access to 
valuable free information discovery tools and open access resources. Scholarly Web 
search engines may in future become a vital tool for e-research and the discovery of 
global scholarly information and transform the academic information space (Carlson, 
2006; Hane, 2004; York, 2005). 
 
Elsevier’s free science-specific search engine Scirus (2007) was launched in 2001 
and claims to be the most comprehensive scientific, technical and medical specific 
search engine available on the Web. In 2005, it covered more than 250 million full-
text articles and abstracts from sources such as MEDLINE, Science Direct, BioMed 
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Central, pre-print servers and patents. Powered by Fast Search & Transfer (FAST) 
Web technology, it provides access to published and unpublished resources 
(university pages, scientific organisations, company pages, government pages, 
scientists and author pages). Scirus has a competitive edge in terms of unique 
content, superior indexing, classification technology and advanced search 
capabilities (Hane, 2004).  
 
In November 2005 Microsoft introduced the beta version of Windows Live Academic 
Search (2007), a search tool for scholarly content. Windows Live Search is a 
cooperative effort between Microsoft, CrossRef and ten leading publishers. Microsoft 
realised that the academic search market is an increasingly valuable sector, because 
academic users perform six times as many searches as other users. Estimates are 
that the academic search business will be worth $10 billion by 2010 (Carlson, 2006). 
 
Google launched the beta version of Google Scholar in November 2004, a leaner 
and more flexible product than the standard Google search. Google Scholar 
searches a subset of the Web, i.e. documents that are of interest to academic 
searchers. It is a free federated search tool, i.e. it builds an index of all searchable 
content and the index becomes the source of the search, so searching is 
instantaneous and powerful algorithms can be used to completely sort the results set. 
It compiles and indexes all resources proactively prior to a searcher querying the 
system, compared to a meta search tool that only processes it when the user 
launches a query (Donlan & Cooke, 2005:155; Pomerantz, 2006:54; Sadeh, 2006). 
 
Google Scholar is a beta product without advanced search capabilities, but brand 
recognition is stronger compared to Scirus or Windows Live Academic. The Google 
Scholar site is free of advertising and aims to improve accessibility of scholarly 
academic information (York, 2005).  
 
Google Scholar (2007) covers research documents such as journal articles (peer-
reviewed and not peer-reviewed), conference papers, theses, books, pre-prints, 
abstracts, technical reports and other scholarly information. Google Scholar pulls its 
content from three sources (Walters, 2007:1):  
• Google’s spiders crawls publicly accessible, scholarly, open Web documents (full-
text documents, citations and abstracts). 
  42 
• Previously invisible, access-restricted content from journal publishers, scholarly 
societies, database vendors and academic institutions (mainly citations and 
abstracts) are now freely available through cooperative agreements.  
• Citations are harvested from the reference lists of documents found through the 
previous two sources (citations only).  
 
Google Scholar claims to index most of the published journal content online, except 
for Elsevier content. Google negotiated with publishers to unlock the information 
behind subscription and password barriers and make it accessible to Google search 
spiders. In addition, publishers display abstracts to Web searchers, but if the 
searcher requires full-text access to a document, a password prompt appears. The 
searcher will be charged a fee to access the material on the publisher’s website or 
alternatively will have to contact a library for free access (Sullivan, 2004). 
 
Academic citation counting as well as other criteria are used to determine relevancy 
in Google Scholar. Search results are sorted by most cited to least cited document, 
i.e. Google Scholar analyses how often a document has been cited by others in the 
scholarly literature (Noruzi, 2005:171). Search results on Google Scholar are also 
returned with citation information, i.e. how many other researchers have cited the 
document. Google Scholar is one of the first Web citation indexes and can be used 
as a supplement to fee-based citation-searching databases such as Scopus 
(Elsevier) and ISI Web of Science.  
 
Google Scholar’s relevance ranking that displays the highly cited documents first, 
differs from the academic library databases that display the results of a search by 
date in descending order. Apart from the default sorting option, the academic library 
databases offer the searcher other sorting criteria. The sorting method that Google 
Scholar applies is very effective when conducting e-research, but lacks a user-
defined sorting mechanism or sorting of results by publication type (Sadeh, 2006). 
 
Benefits of a scholarly Web search engine (e.g. Google Scholar) (Bowering Mullen & 
Hartman, 2006:107; Carlson, 2006; Hane, 2004; MacColl, 2006; Notess, 2005; York, 
2005) include the following: 
• Fast and easy to use 
• Simple, single-user interface with one point of entry 
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• Affordable search tool that offers content that is free, unlimited, open, visible 
and retrievable 
• Indexes academic literature across an array of publishing types and formats 
• Suitable resource discovery tool when conducting interdisciplinary research as 
it covers a wide range of subject disciplines 
• Useful as a starting point during the literature review process or to obtain a 
general overview of a topic or to explore the seminal and core literature on a 
topic before the academic library databases are consulted 
• Broad, comprehensive and international coverage 
• No bias in the selection of journals (compared to the academic library 
databases) 
• Important new free citation source that indexes resources that the traditional 
commercial citation databases do not cover 
• Important vehicle for discovering open access literature and finding free 
versions of otherwise inaccessible information, e.g. tracking down grey 
literature such as conference papers and proceedings that are usually very 
difficult to locate via the academic library channels  
• Ideal for citation verification  
• Displays multiple formats and versions of the same document, e.g. an author’s 
article, pre-prints, working papers, self-archived journal articles, conference 
presentations and technical reports; this enables the Web searcher to see the 
life cycle of the information from the initial informal open access working 
paper/draft to the final article as published via the formal publishing channels  
• Allows searchers to refine searches by broad subject area  
• Allows exporting of citations to reference managers such as RefWorks, 
Endnote, RefMan, etc.  
• Saves time by quickly generating useful links to full-text documents or a list of 
search results on any topic 
• No downtime or access problems. 
 
Disadvantages of Google Scholar includes its language bias, lack of version control, 
inconsistency in citation styles, incompleteness (gaps in its coverage of periodical 
literature), lack of controlled vocabulary, lack of subject classification and indexing. 
Furthermore, it is problematic to limit search results to high-quality peer-reviewed 
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research information, as non-refereed content cannot be excluded from the search 
results (Adlington & Benda, 2005:146; Noruzi, 2005:174). 
 
Invisible Web content previously hidden behind firewalls with restricted access is 
becoming visible, searchable and available. Scholarly Web search engines are 
combining visible and previously invisible academic Web content (i.e. academic 
library subscription-based information and open Web content) to provide the 
academic Web searcher with a single gateway and a complete search experience. 
Although the scholarly Web search engines retrieve commercial subscription content 
for the Web searcher, the primary full-text document can only be accessed if the 
organisation employing the Web searcher or its library subscribes to the resource. 
OpenURL technology enables the fusing of academic library resources with open 
Web information via scholarly Web search engines (Lewandowski & Mayr, 2006; 
Lossau, 2004). 
 
Google Scholar launched the OpenURL functionality in May 2005 for libraries with 
participating link resolvers. OpenURL linking allows the academic library to embed 
and integrate its rich quality resources into the academic open Web by linking its 
electronic content to the Web search engine. Google Scholar is working with libraries 
and library vendors to connect Google Scholar search results with library-owned full 
texts. If the academic library is a customer of a participating link resolver vendor, 
Google Scholar activates OpenURL links for free. Academic users are directly 
pointed from Google Scholar search results to the relevant academic library 
resources. The search results link the Web searcher to the publisher’s website, but if 
OpenURL linking is enabled, it will hyperlink to the full-text article if the academic 
library subscribes to the online version. If not, the user is directed from Google to the 
location of the print copy in the academic library (Grogg & Ferguson, 2005; Phipps & 
Maloney, 2005:112).  
 
Through the Open WorldCat program, OCLC has made the WorldCat database 
information freely available to Web search engines such as Yahoo! and Google. This 
is part of the effort to make invisible Web content more accessible. OCLC aims to 
“open” WorldCat and integrate library records into Google and Yahoo! and guide 
users via Web search engines to library-owned materials. When a Web search is 
entered for a book title, the results will include a link to “find a library” that points 
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searchers from Google or Yahoo! to the closest library that owns the book. The 
Library Search link enables the user to locate a copy of a book in the nearest library 
(O’Neill, 2004). 
 
Since the birth of scholarly Web search engines, several studies have been  
conducted to compare the performance and retrieval of Web search engines with 
academic library databases. Overall, the studies indicate that free online scholarly 
Web search engines are not a comprehensive tool for research. Ideally, academic 
Web research should be carried out using both the visible (open Web and Web 
search engines) and invisible Web resources (academic library electronic collections) 
(Egger-Sider & Devine, 2005). Research on the visible Web should preferably include 
more than one general or scholarly Web search engine (Jacso, 2005a). The research 
findings to support this viewpoint are set out below. 
 
Xie (2004) compared three Web search engines (Google, Yahoo! and Metacrawler) 
with two commercial databases (Dialog and Factiva) from a user perspective. A 
health and business related topic was chosen for the evaluation process.  Open-
ended questions were used to obtain responses from participants about their search 
experience with the different e-resources. Participants identified system performance, 
interface design and content coverage as the most important elements in online 
information retrieval systems. Xie (2004:218) found that participants preferred the 
ease of use and intuitive interfaces of Web search engines, but the credible, useful 
information provided by commercial databases.  
 
Gardner and Eng (2005) tested the performance of Google Scholar against three 
academic library subscription databases in the Social Sciences field. The top 100 
results of Google Scholar and the three Social Sciences academic library databases 
were compared. The findings showed greater variety and a higher number of results 
in Google Scholar, compared to the databases. Google Scholar retrieved highly 
relevant results that were displayed near the top of the search. Duplication and 
incomplete citations were problems noted in Google Scholar as well as results 
retrieved that were of questionable research value. Google Scholar was less current 
than the academic library databases. In general, it retrieved very different results 
compared to the academic library databases.  Gardner and Eng (2005:44) concluded 
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that Google Scholar is not an alternative to the traditional academic library 
databases, but an excellent supplement.  
 
Callicott and Vaughn (2005) compared the content of Google Scholar to academic 
library subscription databases. Five research topics were searched in Google 
Scholar, an academic library catalogue, a general and a subject-specific subscription 
database. Results showed that in terms of quality and quantity, Google Scholar 
compared very favourably with the traditional academic library resources. Findings 
indicate that Google Scholar does not provide the same quality in terms of relevance; 
however, it is a substantive complementary research tool for the academic library 
resources.  
 
Neuhaus et al. (2006) compared the contents of 47 different academic library 
subscription databases to those of Google Scholar. Random samples of database 
entries were generated for each of the 47 databases, and each entry was tested for 
coverage in Google Scholar. Databases were grouped into broad disciplines and 
Google Scholar’s coverage in each discipline was determined. Google Scholar’s 
publication date, publication bias and upload frequency were also determined. 
Results show that Google Scholar’s strengths were coverage of science and medical 
databases, open access databases and single publisher databases. Upload rate for 
current information was slow. Google Scholar’s coverage by subject discipline varied 
profoundly: Business (52%), Education (41%), Humanities (10%), Science and 
Medicine (76%) and Social Sciences (39%).  Weaknesses included lack of coverage 
of the Social Sciences and Humanities fields and an English language bias. Google 
Scholar’s coverage of the free Web resources was markedly superior to coverage of 
access-restricted commercial databases. The researchers concluded that Google 
Scholar offers a database of great breadth as well as depth within the disciplines of 
Science and Medicine.  
 
Bowering Mullen and Hartman (2006) undertook a study in July 2005 to determine 
how 113 ARL academic and research libraries in the USA integrate Google Scholar 
into library collections and services via their websites by examining library 
homepages for links to Google Scholar. It was found that many academic libraries do 
not include Google Scholar on their websites at all. Six (5%) libraries placed a link to 
Google Scholar directly on the library homepage and two libraries placed a Google 
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Scholar search box directly on the library homepage. Of the libraries, 27 (24%) 
included Google Scholar in the alphabetical list of databases, 16 (14%) included it in 
lists of databases organised by subject, 14 (12.5%) listed it in subject guides, six 
(5%) catalogued Google Scholar in the OPAC, 22 (19.5%) listed it as a Web search 
engine or Web search tool and 23 (20%) mentioned Google Scholar in instructional 
guides or workshop information. Furthermore, the study revealed that Scirus was 
even less visible than Google Scholar on library websites. 
 
Walters (2007) compared the content of the Google Scholar database to seven other 
academic library commercial subscription databases in a multidisciplinary subject 
field. Each database was evaluated using 155 core articles selected in advance. 
Findings revealed that Google Scholar indexed the greatest number of core articles 
(93%) and provided the most uniform publisher and date coverage. It covered 27% 
more core articles than the second-ranked academic library database and 2.4 times 
as many as the lowest ranked academic library database. It covered 88% to 100% of 
the core articles found in each of the other seven databases.  A problem with the 
Google Scholar database was that it retrieved incomplete citations or citations 
without an abstract. Walters (2007) is of the opinion that Google Scholar is 
unsophisticated and unlikely to replace conventional academic library databases for 
serious scholarly work. Despite its shortcomings, it has great value due to its 
comprehensive coverage.  
 
The volume of scholarly content on the academic Web is growing dramatically 
together with scholarly Web searching. The ephemeral nature and vastness of the 
Web makes it difficult to estimate the amount of freely available scholarly information 
in the various subject areas or academic usage of the free Web in the different 
academic disciplines. The size of the academic Web is unknown, but recent 
estimates suggest that it is substantial (Lewandowski & Mayr, 2006; Lossau, 2004).  
Figure 2.1 presents a schematic representation of the information architecture of the 
academic/scholarly Web. 
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Given the foregoing, it is evident that the free scholarly information-finding tools 
discussed can be utilised very productively to search for academic information online. 
Scholarly Web search engines are interdisciplinary search tools, compared to the 
academic databases that are subject- or topic-oriented. Furthermore, the indexing 
and relevancy ranking approaches of search engines differ from academic library 
databases. The research studies by Xie (2004), Gardner and Eng (2005), Callicott 
and Vaughn (2005), Walters (2007) and Neuhaus et al. (2006) show that for a 
comprehensive overview, a search should include not only the academic library’s 
invisible Web resources, but also the visible Web resources using the scholarly 
search engines.  
 
2.6.1.3 Open access movement 
 
The Web as a diverse electronic information repository has greatly facilitated 
information accessibility and provides the academic with an array of new information 
resources such as electronic journals, newsletters and magazines previously 
published by traditional publishers. As the vastness of the Web grows, so does the 
potential for accessing previously inaccessible or unpublished information and the 
production of Web-exclusive information in newsgroups, portals, blogs, wikis, real 
simple syndication (RSS), electronic archives and so forth (Christensen, 1997:6). The 
academic has unlimited access to a greater number and variety of information 
resources outside the academic library than inside it than ever before. 
 
The Web has contributed to collaboration and communication among academics 
nationally and globally, with instant communication and virtual interaction. Open 
computer networks undermine the traditional flow of information by allowing the 
academic to collaborate and share the abundant and mobile information freely and 
easily. Academic research publications and documents (refereed and non-refereed) 
are increasingly available at no cost on open access platforms, such as journal 
articles, pre-prints, technical reports, theses, abstracts, conference proceedings, 
working papers and drafts on the author’s personal website. Free open access 
information is downloaded from pre-print servers or pre-print articles are requested 
via e-mail from the author, bypassing the academic library and document delivery 
systems.  
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The Web provides academics with convenient access to literature that previously 
required trips to the academic library, ILL requests and substantial effort in locating 
the source. Academic library service delivery is perceived as too slow and 
information is not as current if compared to the ease of access and instant nature of 
the Web (Noam, 1997). 
 
The Web has had a fundamental impact on the channels used for communicating 
and disseminating scholarly information. Scholarly communication can be defined as 
“the social phenomenon whereby intellectual and creative activity is passed from one 
scholar to another” (Milne, 1999:1). The scholarly research and publication processes 
and practices were accelerated and opened up as the time frames customarily 
associated with the completion of research were disrupted by the Web. The Web 
initiated a slow migration from traditional print-based commercial publication to digital 
open access non-commercial publishing (Dowling, 1996:2). 
 
Open access in terms of scholarly communication can be defined as “a process by 
which scholarly, peer reviewed journal articles are made freely available to anyone, 
anywhere over the WWW” (Morrison, 2006b:2) and “a reader of a scientific 
publication can read it over the Web, print it out and even further distribute it for non-
commercial purposes without any payments or restrictions” (Björk, 2004:2).  The Web 
contains a growing number of scholarly full-text documents available on four basic 
open access mediums that include (Björk, 2004; De Beer, 2005:8): 
• Electronic, open access journals 
• Research or subject-specific archive (e-print) servers 
• Institutional repositories of individual universities (electronic theses and 
dissertations) 
• Self-posting on the webpages of scholars, professional bodies, learned societies 
and departments. 
 
The benefits that can be derived from open access publications include the following 
(Björk, 2004:2; Cronin & McKim, 1996:164; Dowling, 1996:2): 
• The author retains the copyright to the work and is allowed to publish the 
research elsewhere.  
• Open access journals available in electronic format minimise cost. The 
management of open access is a low maintenance process and is usually not 
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labour intensive. Authors voluntarily submit papers electronically by uploading 
publications into the repository themselves. The platforms are funded by voluntary 
work of editors, indirectly subsidised by universities through usage of Web 
servers. 
• Open access research papers are instantly available on the Web (within days 
rather than months or years), eliminating print production delays created by the 
formal publishing channels. 
• Open access results in earlier and more efficient dissemination of research 
globally compared to paper-based journals. Scholars are increasingly making use 
of the Web and in particular free global electronic knowledge repositories to 
disseminate research findings and to communicate with each other. The Web 
also facilitates collaborative research and writing among scholars. 
• Authors are no longer limited by the physical print-based peer-reviewed 
publication process. Real exchange of ideas takes place through electronic 
media, while publication in traditional paper-based journals becomes a 
retrospective event. Scholars submit research papers to peer-reviewed printed 
journals, but also make the papers available in draft format on open access 
platforms while waiting for the traditional publishing process to take place. 
• The great advantage of open access is the increase in accessibility and 
distribution of information and equal access for all stakeholders. The constraints 
experienced in the traditional academic library setting such as delays in document 
delivery, closed or restricted access and unavailability in local holdings are 
removed. 
• Open access is also beneficial to the academic library and a possible solution to 
the astronomical increase in academic literature, the escalation in costs to 
maintain an up-to-date academic library collection and the fiscal and economic 
pressures currently facing the academic library.  
 
Supporters of the open access movement view intermediaries as redundant and 
publishers and commercial databases and indexing services as belonging to the old 
traditional publishing establishment. An important function of a publisher is to 
promote and market the scholarly journal while the role of commercial subscription 
databases was indexing and future retrieval. These formal, long-established, 
organised procedures and promotional channels are not available to the author that 
only publishes in an open access system. Björk and Turk (2000) found that a major 
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dilemma with open access documents is that they are not indexed or abstracted by 
commercial database vendors, making the information very difficult to retrieve 
through traditional academic library databases and services.  
 
Scholarly Web search engines are very effective tools to discover open access 
materials. According to Antelman (2004:379), Web search engines like Google favour 
open access information when displaying search results and the open access copy is 
usually displayed before the traditional access-restricted copy. Furthermore, scholarly 
Web search engines are becoming a key resource for information gathering and 
literature research. The academic open Web contains a growing body of scholarly 
literature that cannot be found elsewhere or is too new to be available through the 
traditional channels of the academic library. Scholarly Web search engines index 
open access literature and therefore they are becoming an essential supplement to 
academic library resources (Friend, 2006; Kesselman & Watstein, 2005). 
 
Two studies (Antelman, 2004; Lawrence, 2001) indicate that open access research 
papers freely accessible on the Web have a higher readership than their printed 
equivalent, have a greater research impact and generate more citations. Lawrence 
(2001) estimates that there are over a million research articles freely available on the 
Web. He also found a clear correlation between the frequency with which an article 
was cited and the probability that the article was freely available on the Web or 
online. 
 
Antelman (2004) concluded that freely available articles have a greater research 
impact. Articles published between 2001 and 2002 were selected from ten leading 
journals in four disciplines (Mathematics, Electrical and Electronic Engineering, 
Political Science and Philosophy). Results showed that articles had greater research 
impact as measured by citations in the ISI Web of Science database when the full 
text was freely available to everyone on the open Web. Antelman (2004:377) 
foresees that when the critical mass of open access articles is reached, there will be 
a move away from print material. 
 
A British Library study predicted a strong trend towards electronic production away 
from paper and that by 2007 at least 50% of all theses and dissertations would be 
submitted digitally (OCLC, 2003:5). OCLC (2004:11) predicts major changes to the 
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scholarly publishing industry with the migration of scholarly articles from traditional 
scholarly publishing toward open Web, in open access repositories, e-print archives 
and under creative commons licences. 
 
OCLC (2004) found that the format (book, journal, blog, etc.) in which the information 
is contained is not important to the information user. Information is received 
increasingly from outside the traditional channels and information users are not 
depending on traditional distribution channels for access to content. Traditional print 
publishing is slow and high-quality content is moving to the open Web facilitated by 
self-publishing modes (OCLC, 2004:2). 
 
Various researchers have attempted to gauge the volume and growth of the open 
access content on the Web. Tenopir and King in 2000 estimated that there were 
about 400 free electronic journals on the Web, compared to the total number of 
scholarly journals of 100 000. Findings by Morrison (2006a) indicate that there are 25 
000 peer-reviewed journals in the world, 10% of which are now fully open access. 
The Directory of Open Access Journals (2007) contains roughly 2 656 open access 
journals. There are about 1 679 400 free full-text articles in Stanford’s HighWire 
Press (2007) archive, 766 387 records in the PubMed Central (2006) free digital 
archive of biomedical and life sciences journal literature, 417 872 e-prints in the Arxiv 
(2007) for Physics, Mathematics, Computer Science and Quantitative Biology and 11 
315 096 records on OAIster (2007) union catalogue of digital resources. The ARL 
reports that the number of free serials (open access journals, government 
documents, free electronic equivalents of subscription print journals, etc.) received by 
ARL libraries has increased by an annual average of 6.6% since 1986 (Kyrillidou & 
Young, 2006:13). 
 
De Beer (2005) studied open access scholarly communication in South Africa. It was 
found that the respondents were familiar with open access and had favourable 
attitudes towards the initiative. Bandwidth problems and the South African Post 
Secondary Education (SAPSE) system were identified as major barriers to the 
adoption of the open access model in the country. According to the Higher Education 
Management Information System, academics receive subsidies from government per 
annum for research published in a Department of Education SAPSE-accredited 
journal (South Africa, 2003). There are only two South African open access journals 
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on the list of SAPSE-accredited journals. This is a major obstacle to South African 
academics and researchers to publishing in open access journals. Furthermore, of 
the six electronic theses and dissertations repositories in South Africa, only three 
academic institutions are open access compliant digital repositories (De Beer, 
2005:47, 48, 91). 
 
It can be concluded that the open access movement has been instrumental in 
increasing the accessibility, visibility, readership and citation of free full-text scholarly 
electronic content on the Web. Open access information and open Web technologies 
are critical sources that academics are incorporating into the research activities of 
seeking and disseminating information. Academics cannot afford to ignore the open 
Web as an open access information repository or the Web search engines as an 
open access document retrieval tool when gathering new research results and ideas. 
 
2.6.1.4 Preference for electronic as opposed to print information resources 
 
Digital information production is the largest and most rapidly growing format, and 
currently most textual information is “born digital”, searchable and inexpensive to 
copy or disseminate. Lyman and Varian (2000) report that the world produces 
between one and two exabytes (1 exabyte = 1 billion gigabytes) of unique information 
per year. Magnetic storage is the universal medium compared to print materials of all 
kinds and takes up less than .003% of the total storage of information. Digital format 
is becoming a very affordable storage medium with the cost per gigabyte dropping 
every year. 
 
In the USA, there continues to be a shift from print to electronic information 
resources, with new print books sales that declined by 23 million in 2003, compared 
to 2002 sales. The magazine industry also reported a loss in 2003, with unit sales 
dropping from 2.2 billion copies in 1993 to 1.5 billion in 2002. Electronic book sales 
increased by 46% in the first quarter of 2003, and are the fastest growing segment of 
the publishing industry (OCLC, 2004:9). OCLC (2003:3) predicts that over the next 
five years, the number of active print titles will increase slightly, but the growth in 
online journals is projected to increase substantially. The number of electronic 
newspapers is not expected to show considerable growth. In April 2004, Ulrichs 
reported that there were about 44 000 active scholarly journals, 21 000 of which were 
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active refereed scholarly journals, 15 000 active scholarly e-journals and 11 000 
refereed, scholarly e-journals (OCLC, 2004:11).  
 
A survey conducted in 2005 by the Association of Learned and Professional Society 
Publishers (Cox & Cox, 2006) showed that 90% of academic journals were 
electronically available online, compared to 75% in 2003. 84% of humanities and 
social sciences and 93% of science and technology journal titles were published in 
online versions. Access to back volumes is becoming an integral part of the online 
products, with 91% of publishers making back volumes available online, and retro-
digitising content. Many publishers are experimenting with open access journals. 
Publishers allow authors to publish articles on open access platforms such as 
personal websites and institutional or subject-based repositories (Cox & Cox, 2006). 
The Web and electronic format will not, however, completely replace or displace the 
printed format. Williams and Nicholas (2001:76) explored the issue of displacement 
by the Web and found that the appearance of an information resource inevitably 
stimulates information seeking in general, resulting in an increase in the use of other 
traditional resources.  
 
Academics are knowledge workers that spend a large amount of their professional 
time creating, using and communicating knowledge. On average, academics spend 
about 16 hours per week obtaining, reviewing and analysing information from all 
types of sources to support both teaching and research (Friedlander, 2002). It is 
estimated that the average academic reads or browses 107 publications per year and 
spends weeks searching and retrieving information relevant to research interests 
(Björk & Turk, 2000:2). The research reported below clearly shows a preference for 
electronic usage to print and the option to view and print articles from the Web rather 
than photocopy articles from printed issues. The ability to print information in 
electronic format means that the advantages of both formats can be reaped. The 
reading skills required for print format reading and online Web reading are different. 
The information gathering or browsing process on the Web requires skimming or 
scanning of information to assess relevance as well as to compare and contrast 
information across websites. The Web as a medium is ideal to quickly and efficiently 
retrieve or scan information resources, but for attentive reading the print format is 
preferred. Academics initially start off their literature and information research using 
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e-resources, but move to paper versions of text when reading, making notes or 
storing it. 
 
Curtis, Weller and Hurd (1997) investigated whether the availability of electronic 
databases changed the use patterns or caused a gradual shift from print to electronic 
format. The 1995 survey was administered to academics in Medicine, Nursing and 
Pharmacy at the University of Illinois in Chicago (USA). Results indicated that 30.5% 
continued to use print resources, while 68.0% accessed e-resources.  
 
Morse and Clintworth (2000) conducted a study in 1999 at the University of Southern 
California (USA) to determine the overall ratio of print to electronic biomedical journal 
usage and if usage was switching from print to electronic format. Findings showed 
that the electronic versions of journals were accessed ten times more often than the 
printed versions. During the six months when the study was conducted, there were 
approximately 28 000 viewings of full-text articles compared to only 1 800 uses of the 
corresponding print volumes. In a 2002 survey of academics at Drexel University, 
Philadelphia (USA), King and Montgomery (2002:8) also found that 84% preferred to 
use the academic library’s electronic collection over print (Montgomery & King, 
2002:11). 
 
Dillon and Hahn (2002) conducted a Web-based survey at the University of Maryland 
(USA) among academics in 2001. Findings showed that daily and weekly usage of 
electronic journals was higher than print journals. Of the academics, 70% wanted 
core journals available in both electronic and print form, 20% preferred electronic 
access only, while 8% wanted only print. 70% preferred electronic-only access to 
non-core journals, while 16% preferred print only and 7% thought that both print and 
electronic access were necessary. 
 
Friedlander (2002) reports that in a survey conducted among academics at 392 
universities in the USA, almost 90% of the researchers consulted e-resources first, 
and then print sources. Academics seemed to prefer a hybrid environment, with a 
balance between print and e-resources. Academics participating in the study felt that 
printed books and journals would continue to be important for the next five years. 
Print/hard copy books and journals remained the most important information resource 
for research and teaching. Of the academics surveyed, 97.2% used print books and 
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journals, 88.2% used online abstracts and indexes, 81.8% used online databases, 
74.9% used electronic journals and 18.4% used e-books. 
 
Smith (2003) investigated the online scholarly reading practices of Science and 
Social Science academics at the University of Georgia (USA). Results suggest that 
academics were reading a considerable portion of journal articles via e-resources 
with almost three-quarters of respondents that read at least one article from an online 
source every week. More Science academics (77%) reported reading articles from e-
resources than Social Science academics (69%). 44% of all articles read by 
academics in this study were from an e-resource (Smith, 2003:164).  
 
Sandler and Palmer (2003) interviewed Social Science academics at the University of 
Michigan (USA) about their preferences in terms of using print or electronic forms of 
scholarly journals. Of the respondents, 82% expressed a preference for electronic 
access, either exclusively or with some limited print backup, 12% expressed a 
preference for access to both formats and only 4% preferred print only. This 
corresponds with the study by Francis (2005), who found that Social Science 
academics showed a preference for journal articles in electronic format to print, with 
more than half of the social scientists at the University of the West Indies (Caribbean) 
preferring to access journal articles in electronic format. 
 
In contrast to the above findings, the research of Mgobozi and Ocholla (2002) at the 
University of Zululand (South Africa) and the University of Natal (South Africa) shows 
that scholarly community is very dependent on printed journals for scholarly activities. 
Of the respondents, 61% used printed journals the most, 36% preferred both printed 
and electronic journals, and only 2% selected electronic journals. 
 
Various reasons emerge from the literature as to why academics prefer electronic 
format to print. Holmquist (1998:170) reports that academics found it was easier and 
more convenient to electronically retrieve an article and print it on a local office printer 
than to locate an article from a bound journal shelved in the academic library and 
photocopying it. Montgomery and King (2003) report that academics found that 
electronically locating academic library articles remotely was less time intensive than 
visiting the academic library in person. Other benefits reported were that e-research 
was simpler and a larger amount of information was retrieved electronically 
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compared to print (Montgomery, 2002:4). Sandler and Palmer (2003:2) found that the 
perceived benefits of electronic access listed by the academics were the 
convenience of 24/7 access to information, searchability across large bodies of 
content and increased mobility of information. The concerns mentioned were the risk 
of losing digital data and loss of the original format and presentation of the work. 
 
Users require a multitude of formats and react with text in different ways, depending 
on the type of task, type of access and stage of the research (Hughes, 2000:4). 
Various studies (Friedlander, 2002; Holmquist, 1998; King & Montgomery, 2002:8; 
Kotai, 1999; Mgobozi & Ocholla, 2002:37; Ramirez, 2003:10; Tomney & Burton, 
1998) have shown that although the electronic format is favoured for retrieval and 
scanning, most academics prefer to download (for electronic archiving) or print a 
portable paper copy of the electronic version of an article or Web document. The 
portability of print journals is considered very important as well as the ability to 
browse.  
 
Academics prefer reading scientific or research articles in print format compared to 
reading e-resources on the computer screen, because reading and absorbing 
material on-screen is demanding. In the Ramirez study (2003:10), 77% of the 
respondents preferred to read printed documents and 68% said it was easier to 
understand the printed text. Ramirez found that the preference for reading printed 
text continues to be strong, but digital reading is growing gradually.  
 
Poor functionality, difficult interfaces or user-unfriendliness of electronic products are 
impediments to on-screen reading of e-resources. Scrolling within an electronic 
document is time consuming and frustration is experienced when the information 
cannot be printed or cannot be printed in colour (Starkweather & Wallin, 1999). The 
Research Support Libraries Group (2002:33) found that across all disciplines the 
desire for print copies of electronic documents was evident. Web information that 
disappears if it is not downloaded (the information saved to disk) or printed was a 
major concern for academics (Crawford, 1998).  
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2.6.1.5 Information seeking self-sufficiency 
 
There is a wealth of reliable open access full-text academic content on the Web to 
download and Web search engines that retrieve only academic content are luring the 
academic to the open Web (Kirkwood, 2005). Academics are supplementing 
traditional academic information resources with open Web-based information 
resources such as non-peer-reviewed drafts, and content from associations, 
institutions and governmental websites (Hafner, 2004:1). End-user empowerment 
and independence are gradually reducing the need for the academic library and the 
academic librarian as a professional information advisor. Fourie (1999:10) defines 
end-user empowerment as “end-users having access to information and having the 
necessary skills to retrieve their own information according to their own needs”. 
There is a gradual increase in end-user searching due to the growing computer and 
Web skills, information and knowledge competence of academics that enable them to 
find information on the Web independently.  
 
The global Web culture is embedded in society as an informal, convenient, self-
service lifestyle with instant gratification and 24/7 access to multimedia resources. 
The new generation academic is a connected knowledge worker that conducts 
searches autonomously, free from the assistance and guidance of the academic 
librarian as an intermediary, resulting in disintermediation (Carr, 2006; Davidson, 
1999). Disintermediation relates to the role of the intermediary in acting between 
information and its end-users. Disintermediation in the terms of this study means the 
academic information seeker bypassing the established central mechanisms, 
traditional procedures and intermediaries such as the academic library and the 
academic librarian and directly accessing the relevant information remotely from the 
desktop on the academic open Web. Disintermediation alters the role of the 
academic library from a direct provider of information to merely fulfilling the role of a 
buyer or broker of information on behalf of the end-user (Agee & Antrim, 2003:477; 
Cronin & McKim, 1996:164; Fourie, 1999:10). 
 
The role and responsibilities of the academic librarian are vague and undefined in 
this large, rapidly growing, fragmented Web-based information system. In the era 
before the Web, the borders of the academic library collection were clear in that the 
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boundaries were the walls of the physical academic library (Dillon, 2002). Web 
technology caused confusion as to where the academic library collection and 
services began or ended. Geographic boundaries were replaced by virtual 
boundaries. There are various viewpoints as to what extent open Web information 
should be incorporated into the realm of the services offered by the academic library 
and academic librarian. Some perceive the borderline of the academic library as the 
invisible Web where the responsibility of the academic library starts with the content 
hidden in the deep or invisible Web. Visible open Web resources are viewed as a 
separate source outside the academic library that the academic consults 
independently and remotely without training and assistance from the academic 
library. Others operate in a borderless academic library, including open Web content 
in OPACs, library websites, portals, search results, training and assistance (Cross, 
2002). Accurate, reliable information is provided across all physical and virtual 
borders to serve and satisfy the information needs of academics as information 
seekers. The perspective on information delivery is broad and the academic is 
perceived as an information consumer with an information or knowledge need, not an 
academic library client with a library need (Pearce, 1996:18; Abels, 2004:151, 167). 
 
Starkweather and Wallin (1999) also found that although academics value the 
working relationship with the academic librarians and the ability to contact academic 
library staff when the need arises, they favour search independence in finding 
information without relying on the academic librarian as a mediator. According to 
Agee and Antrim (2003:479), the main concern with information-independent end-
users remotely accessing electronic information is the rudimentary searching skills 
displayed, frustration experienced and information anxiety when searching. Milne 
(1999) found that academics did not take advantage of training programmes offered 
by the academic library in the use of e-resources. Academics seem to be reluctant to 
admit that there are areas where their knowledge is deficient. Agee and Antrim 
(2003) argue that the academic library will have to increase the role of academic 
librarians in the information-seeking activities of academics by proactively creating 
new pathways to serve their clients more effectively in both physical and virtual 
environments. The role of the academic library is to improve the quality of end-user 
searching and retrieval by training and education.  
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2.6.2 Internal factors effecting change in the academic information environment 
 
The research reported in this section shows the changes in use of traditional 
academic library services. The literature review reveals that the changes occurred 
when the Web and electronic academic library services were introduced to the 
academic community as alternative information resources. The academic library as a 
physical location is visited less frequently while virtual visits are increasing. There is a 
steady decline in circulation statistics, physical use of academic library material, 
entrance and exit traffic, photocopying activity and reference and information queries. 
In contrast to the above, the Association of Research Libraries (ARL) reports a few 
areas of growth. The ARL compiles an annual statistical report of the activities of 123 
North American libraries, which includes 113 (92%) academic libraries (Kyrillidou & 
Young, 2006:5). Interlibrary loan (ILL) statistics have escalated by 147% since 1991 
(Kyrillidou & Young, 2006:9). The number of items borrowed on ILL more than tripled 
between 1986 and 2005 (Kyrillidou & Young, 2006:13). Between 1991 and 2005, the 
number of participants in library instruction presentations increased by 93% and the 
number of group presentations by 58%. Furthermore, academic libraries are annually 
increasing their purchases of e-resources and e-publications.  
 
2.6.2.1 Decrease in physical visits to academic library 
 
International literature indicates a downward trend in academic library entrance and 
exit statistics. The Web and the increase in academic library electronic information 
services have resulted in a decline in use of the academic library as a physical facility 
(Shapiro, 1997:3).  
 
Pullinger (1999) found that academics experience the time factor (time to walk to the 
academic library, locate the journals and photocopy information, missing or misfiled 
journal issues) as a barrier to effective use of the academic library. 
 
Research shows that fewer academics visit the academic library, fewer browse and 
borrow academic library material on a daily basis, with more doing so weekly or 
monthly. Academics spend more time accessing e-resources on a daily basis, and 
only visiting the academic library to retrieve material identified via the OPAC. Foot 
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traffic and gate counts at academic libraries are declining while online traffic is 
increasing dramatically (Carlson, 2001; Milne, 1999). 
 
A study by Hiller (2002) reveals the importance of remote use of e-resources. The 
decrease in physical visits was most visible among academics in Health Sciences, 
Science and Engineering in Hiller’s study. As more information became accessible 
via the desktop, there was less need to visit the academic library. There was a 
difference between academics from different subject fields in terms of physical visits 
to the academic library, but no difference in remote use from the office. The 
frequency of remotely accessing the academic library from home increased. 
Academics in the Health Sciences using the academic library remotely were often 
searching for the full text of items, while those in the Humanities and Social Sciences 
were more likely to search the OPAC. Science and Engineering academics were 
equally likely to search the OPAC, a bibliographic database or for electronic full text. 
The importance of maintaining the quality of print collections as a priority dropped 
from 70% in 1998 to 57% in 2001. Maintaining a relevant and up-to-date print 
collection was the overwhelming priority of academics in Humanities and Social 
Science disciplines. In Science, Engineering and Health Sciences electronic full text 
was the overwhelming choice while maintaining a print collection became less of a 
priority. Academics in the Sciences, Engineering and Health Sciences were more 
likely to remotely use the academic library rather than physically visiting it, viewed 
desktop delivery as a very high priority and valued journals more than other 
resources such as books.  
 
The volume of photocopying activity in the academic library is decreasing while 
printing of full-text documents is increasing. The e-researcher electronically archives 
digital copies of documents and uses hard copy format to make notes and 
annotations or highlight important facts and ideas. During the period 1993 to 1999, 
photocopying activity declined dramatically in academic libraries. This is attributed to 
the increase in the use of electronic formats and printing of documents on local or 
system printers (Bravy & Feather, 2001:264). 
 
Several researchers have suggested that use of e-resources of all types is increasing 
and fewer clients are visiting the academic library to browse print collections. 
Academics are bypassing the academic library and directly accessing websites or 
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web portals. They tend to bookmark and regularly visit selected websites or directly 
access specialised websites to obtain the latest updated information instead of 
visiting the academic library. Time saving, ease of use and powerful electronic 
searching capabilities are the main reasons noted for use of the Web (Brennan, 
Hurd, Blecic & Weller, 2002:524; Crawford, 1999:359; Ferguson & Crawford, 2001:3). 
 
2.6.2.2 Decline in circulation statistics 
 
Circulation of books and traditional printed materials has dropped markedly and 
reserve loans have plummeted. The ARL (Kyrillidou & Young, 2006:7) reports that 
circulation service transactions began to decline in 1996 and in 2000 dropped below 
1991 levels. The changes occurred in use patterns when substantial e-resources 
became available to clients. The decline in usage statistics of traditional sources 
corresponds with an increase in the number of searches conducted and electronic 
full-text articles retrieved in academic library databases (Agee & Antrim, 2003:476; 
Bravy & Feather, 2001:264; Carlson, 2001; Smetanka, 2004). In general, circulation 
statistics are not a very good indicator of library use, and should be scrutinised in 
conjunction with other usage measures. 
 
2.6.2.3 Decline in reference and information requests 
 
Academic libraries have been experiencing a downward (and accelerating) trend in 
the number of questions asked at reference desks. According to the annual statistics 
compiled by the ARL (Kyrillidou & Young, 2006:7), reference transactions started 
declining in 1998 and in 2000 plummeted below 1991 levels. The median number of 
reference questions asked in academic libraries dropped by 30% between 1995 and 
2001. The use of printed reference material decreased as well as the dependence of 
the academic on the assistance of reference librarians (Agee & Antrim, 2003:475; 
Davis, 2003:1; Milne, 1999). In response to the decline in reference statistics, 
academic libraries started implementing electronic reference desks (QuestionPoint, 
2007) via consortia-sharing arrangements to attract virtual remote reference users to 
the academic library. Virtual reference services answer reference questions 
interactively via e-mail or live chat sessions (Helfer, 2001:2).  
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The reason for the steep decline in academic library reference traffic is that 
academics are no longer restricted to the use of the face-to-face or virtual reference 
services of the academic library. They can conduct searches for reference 
information independently on the open Web or alternatively use the open Web virtual 
references services (fee-based or free-based), such as Yahoo answers 
(http://answers.Yahoo.com) or Allexperts (http://www.allexperts.com). The following 
four research studies show that the Web can fruitfully be used in answering reference 
related questions. 
 
Zumalt and Pasicznyuk (1998) tested the Web as a reference medium by 
determining how many reference questions could be answered using freely available, 
non-commercial Web resources when allowed only ten minutes’ searching time per 
question. By using the open Web alone (websites and newsgroups) the researchers 
found answers to 129 of the 209 test questions with a success rate of 61.7% and 
concluded that the Web is a valuable and reliable reference tool. 
 
Connell and Tipple studied the accuracy of the open Web for answering general 
ready-reference questions (i.e. “a query that requires only a single, usually 
uncomplicated straightforward answer that can be found in a standard reference 
work”). The AltaVista Web search engine was used to search a sample of 60 
reference queries over a two-week period during October 1996. Findings indicate that 
75.5% of the webpages presented correct and mostly correct information and 24.5% 
of the pages contained incorrect and mostly incorrect information (Connell & Tipple, 
1999:364).  
 
Janes and McClure (1999) suggest that Web resources and freely available websites 
are just as effective as traditional print sources for answering reference questions. 
The researchers based their opinion on the outcomes of a study where 24 volunteer 
searchers answered 12 ready-reference questions using either Web or non-Web 
resources. Web resources were restricted to freely available webpages and did not 
include commercial products. Correct reference answers were obtained in 68.3% of 
cases using Web resources compared to 63.3% of cases using non-Web resources. 
 
Ross and Nilsen investigated the effectiveness of the Google Web search engine to 
answer 442 reference questions. Using Google, 148 of 442 reference questions were 
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answered effectively by consulting freely available authoritative Web sources (Ross & 
Nilsen, 2000:1). 
 
2.6.2.4 Budget shifts in the academic library  
 
Web technology has had a radical impact on information storage, processing, 
retrieval and usage. The academic library as an organisation cannot cope with or 
control the surge in global knowledge production, escalation in cost of published 
scholarly materials, publication in a multitude of formats and expansion in scholarly 
research output. The academic library supports the multiple format needs of the 
academic by providing a hybrid environment with a balanced collection of print and e-
resources. Financial pressures place additional strain on the academic library and its 
ability to sustain service levels to customers. Academic library budgets also have to 
cope with expenditure on equipment and technology to support the virtual academic 
library. Furthermore, the number of staff in academic libraries is declining, but the 
sophisticated electronic environment demands staff with high professional skills 
levels and competencies for a knowledge economy.  
 
There is a shift in academic libraries from ownership to access and the focus has 
adjusted from the physical size of collections to electronic access. Academic libraries 
are allocating large portions of their budgets and financial resources to meet the 
increasing demand for e-resources and e-publications. OCLC (2003:4) found that in 
the USA, academic library purchases of print resources declined by 6% from 2000 to 
2001 and by 8% in 2002. OCLC (2004:10) reports that 41% of academic libraries 
intend reducing spending on print resources and increase spending on e-resources. 
The number of serials and monographs purchased by libraries started declining in 
1986. In 1986 the typical ARL (Association of Research Libraries) library subscribed 
to 15 775 serials and bought 32 425 monographs for 1 124 academics/researchers 
compared to 2005 when it bought 22 404 serials and 30 217 monographs for 1 355 
academics/researchers (Kyrillidou & Young, 2006:13).  
 
According to the ARL, expenditure on e-resources in the average library budget 
increased steadily from 3.6% in 1992/1993, 4.75% in 1993/1994, 6.39% in 
1994/1995, 6.83% in 1995/1996, 7.76% in 1996/1997, 8.85% in 1997/1998, 10.56% 
in 1998/1999, 12.88% in 1999/2000, 16.25% in 2000/2001, 19.60% in 2001/2002, 
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25.02% in 2002/2003, 31.33% in 2003/2004 and 37.46% in 2004/2005 (Kyrillidou & 
Young, 2006:21). The average ARL academic library spends more than 37% of its 
information resources budget on e-resources. Financial commitment towards 
electronic information providers and especially consortia-negotiated deals for e-
resources is increasing annually. Library funds are diverted from books and print 
format journals to Web applications, computers, software, databases and technical 
support (Fortin, 2000:23; Rader, 2000). 
 
Schaffner (2001:241) expresses the opinion that cutting the budget of traditional 
publications (monographs and journals) in order to acquire more e-resources will 
have a negative impact on subject disciplines that currently do not have extensive 
coverage in e-resources. As the collection development expenditure for purchasing 
e-resources is increased, the distinctive character of individual research collections 
will be lost as each institution offers its clients access to the same materials. This 
problem is aggravated by the collaborative electronic purchasing efforts of 
consortium deals. The breadth and scope of the research collection should reflect the 
teaching and research mission of the university. The academic library offers a 
focused collection oriented towards the research and subject needs of academics. 
Diverting collection development funds from print to e-resources will privilege some 
disciplines at the expense of others that do not extensively use digitisation as a 
scholarly communication format. Information resources need to be evaluated and 
acquired based on content, client and disciplinary need, not on format. One format 
should not take precedence over another. Certain resources such as indexes and 
databases are suited for electronic formats, while novels, newspapers and 
magazines will continue to be published in paper formats (Schaffner, 2001). 
 
Dorner conducted a Web-based survey during February 2003 among collection 
managers in Australia, Canada, New Zealand, the UK and USA, investigating the 
impact of electronic (commercial and free open Web) information resources on 
collection management in academic libraries. Respondents indicated that the levels 
of responsibility and the time spent on activities related to e-resources have 
increased. Findings of the research provide support for the view that collection 
budgets are increasingly being focused on e-resources at the expense of paper-
based resources. The reason provided is the shift from paper journals to electronic 
journals (Dorner, 2003:21). Participants indicated a slight increase (up to 25%) in 
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time spent evaluating and selecting commercially supplied (40.5%) and freely 
available (47.5%) e-resources (Dorner, 2003:19). 
 
PCG (Publishers Communication Group) (2004) conducted a Web-based survey 
during 2004 among 155 academic librarians residing in North America, South 
America, Europe, Australia and South Africa. The aim of the study was to determine 
the factors that influence e-resource collections and the impact of open access 
publications and content on academic library collections. Overwhelmingly (91%), 
respondents reported that the quantity of e-resources in academic library collections 
has increased during the past three years. The majority of respondents indicated that 
purchase decisions for acquiring new e-resources were driven by content instead of 
process and a strict policy was not followed. 21% reported that e-resource collection 
decisions were influenced by the suggestions and preferences of academics 
compared to 23% that indicated that decisions were driven by academic library 
objectives or policies. 84% of respondents reported that their institution cancelled 
print subscriptions when the content was available electronically, because it was 
considered to be duplication. 67% of respondents indicated that their institution 
catalogued or indexed peer-reviewed open access journals and content. Open 
access journals were managed in the same manner as traditional subscriptions by 
entering them directly into the catalogue, while others indicated that they were added 
to the A-Z list of journals available electronically. 57% of respondents reported that 
collection management were not influenced by the availability of open access 
journals. 24% stated that no changes were made in the light of the availability of 
open access publications. 60% reported that they preferred to supplement academic 
library collections with links to peer-reviewed open access journals. 
 
2.7 Summary 
 
This chapter dealt with the size and growth of the Web, reporting statistics such as 
the number of hosts, sites and pages, users and volume of use. Demographic data 
and competencies were used to assess the characteristics of academics that use the 
Web, by determining if there is a relationship between the personal characteristics 
and use of the Web. 
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The literature indicates that there is degeneration in the physical use of the academic 
library and print resources and an increase in the use of the digital sources of the 
academic library as well as the open and publicly accessible Web sources. 
 
The causal factors that have created the current competitive information atmosphere 
are discussed. The main conclusions that can be drawn are that information-seeking 
behaviour is changing, dependence on the academic library and academic librarian is 
lessening, information is no longer location-dependent and scholars do not view 
physical access to the academic library as less essential. 
 
Given the foregoing, it is clear that research on the academic use of the Web and the 
academic library in the South African context is needed. The following chapter will 
explore how the digital era has influenced the scholarly research process and use of 
the academic library. 
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CHAPTER 3 
 
IMPACT OF THE WEB ON INFORMATION-SEEKING AND CITATION 
BEHAVIOUR OF ACADEMICS 
 
3.1 Introduction 
 
The previous chapter shows how the Web, as a dynamic information space with a 
continuous stream of new or emerging Web services and products, changed the 
information search behaviour of academics. 
 
This chapter reviews the relevant literature by, firstly, showing how the Web affected 
the academic’s citation of academic information in the period 1996 to 2005. 
Secondly, the impact of the Web on the academic community’s interaction with 
information - its usage (physical and virtual), information needs and working routines 
- is determined. The latter is achieved by dividing relevant research studies 
conducted during the period 1992 to 2006 into developmental phases or stages. 
Three broad Web adoption and usage stages emerged when the literature was 
analysed chronologically. Stage 1, the early Web, covers the period 1992 to 1996. 
Stage 2, the intermediate Web, includes the period 1997 to 2001 and stage 3, the 
mature Web, reports on the period 2002 to 2006. Each of the stages will be 
discussed in detail. Where after the general trends and issues that were uncovered in 
the literature review are listed.  
 
The literature review covering Web information-seeking behaviour for the period 1992 
to 2006 was therefore approached by firstly conducting a chronologically or 
historically based analysis, and secondly, a concept- or trend-based analysis. In 
Chapter 6 of this thesis, the literature review as scrutinised in this chapter is 
compared and discussed in relation to the results of the empirical study. Finally, a 
table is presented listing possible factors that affect usage of Web information 
resources. 
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3.2 Web citation behaviour 
 
The following section presents a literature review of the Web citation studies 
published between 1996 and 2005. The aim is to establish to what extent the Web is 
transforming the citation of scholarly information in the academic research 
environment. 
 
Webometrics and Web-citing patterns in scholarly communication are fields that are 
increasingly being researched (Casserly & Bird, 2003:301). Bibliometrics is 
concerned with the mathematical and statistical analysis of bibliographies (Davis & 
Cohen, 2001:310). With the advent of the Web, these print-based information 
analysis techniques are also being applied to the measurement and calculation of 
electronic Web citations. Citations are a fundamental part of the scholarly 
communication process and can be a valuable tool to evaluate the impact of the Web 
on scholarly research (Harter, 1998:508). Citations and the composition of 
bibliographies reflect the information-seeking behaviour of academics. 
 
The results of citation studies reported in the literature are summarised in Table 3.1. 
Previous research indicates low numbers of Web citations in bibliographies, with 
scholars showing a preference for citing traditional print information resources. 
Nevertheless, overall Web citations in bibliographies are increasing. Following is a 
discussion of the research as summarised in Table 3.1. 
 
Table 3.1: Web citation analysis studies for the period 1996 to 2005 
 
Researcher 
Publication 
format 
examined 
Total 
number 
of 
articles 
Total 
number of 
references 
Total 
number 
of Web 
references 
Web 
references 
as a % of 
total 
references 
Harter & Kim (1996) E-journals 279 4 317 83 1.9% 
Zhang (1998b) Journals 1 175 29 397 333 1.1% 
Herring (2002) E-journals 175 4 289 685 16% 
Budd & Christensen (2003) Journals 164 14 799 69 0.7% 
Casserly & Bird (2003) Journals 1 425 35 689 3 582 10% 
Sellito (2004) Conference papers 123 2 162 1 041 48.1% 
Kushkowski (2005) Theses 141 8 813 312 3.5% 
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A citation study was conducted by Harter and Kim (1996), in which 4 317 references 
in 279 scholarly peer-reviewed articles, appearing in 74 electronic journals, were 
analysed. Of the references examined, 83 (1.9%) were online sources and only 9 
(0.2%) were electronic journals. Of the 74 electronic journals in the sample, only 12 
cited one or more online sources. 
 
Zhang (1998b) examined how frequently e-resources were cited in library and 
information science journal articles for the period 1994 to 1996. Of the articles 
surveyed, 7.5% had e-references. The average number of e-references per article 
was 3.8. The proportion of e-references to the total number of references was 1.1%. 
Results of the study showed that at the time the study was conducted, electronic 
publications were not yet accepted as a legitimate medium by the scholarly 
community. 
 
Zhang (1999, 2001) used a print-based as well as Web-based questionnaire in 
February 1998 to investigate the citation of Web-based e-resources among library 
and information science researchers. Results indicated that, overall, 29% of 
respondents cited e-resources in research papers. When respondents were asked to 
recall if e-resources were used but not cited in research papers, 50% of the 
respondents answered in the negative, 12% could not recall and 37% confirmed the 
use of e-resources without citing them. Nearly 7% of the respondents preferred to 
cite e-resources even if a print format equivalent was available. Listed below are the 
reasons respondents provided for citing e-resources (Zhang, 1999:760): 
• E-resources provide current information. 
• They have hyperlinks to related information. 
• It is convenient for readers to locate the e-resources cited. 
• The article will be submitted to an electronic journal. 
• E-resources contain colour/multimedia material. 
• They provide improved navigation. 
• E-resources are only available in electronic format and on the Web. 
• Journal and topics are e-resource related. 
 
The following are the reasons provided for not citing e-resources (Zhang, 1999:760): 
• E-resources have limited availability and disappear from webpages.  
• Authors preferred to cite print equivalents. 
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• Authors were uncertain how to cite Web resources correctly. 
• Web resources were only used as background sources or as a tool in the 
research process. 
• Respondents indicated that content, rather than format, was the reason for non-
citation. 
• It may be difficult for readers to locate e-resources. 
 
Herring (2002) studied the use of e-resources in 12 scholarly peer-reviewed 
electronic journals. The journals represented areas of active interdisciplinary 
research available through the Web without subscription or registration. A total of 175 
articles published from 1999 to 2000 were examined. The 175 articles had a total of  
4 289 unique references. Over 55% of the articles (97) cited e-resources. In addition, 
658 citations, or 16% of the total, were e-resources. The 97 articles that referenced 
e-resources had a total of 2 584 unique citations, 26.5% of which were e-resources. 
 
Budd and Christensen (2003) conducted a citation analysis of social sciences 
scholarship, by selecting the entire volumes of eight social science journals published 
in 2001 as a basis for investigation. Each issue of each of the journals was 
examined, and 14 799 citations were recorded to enable the researchers to study the 
dispersion of citations by format. It was evident that the overwhelming majority of 
items cited were journal articles (47%) and books (43%). Less than 1% of citations 
were explicitly websites. Of the journal article citations in the study, 40% were 
potentially available in full text. Results indicated that the academic world at the time 
still adhered to formal and traditional media for communication. 
 
Casserly and Bird (2003) examined 1 425 articles published in 34 core refereed 
library and information science journals during 1999 to 2000. Of the 35 689 citations 
examined, only 10% (3 582) were Web citations. The average number of Web 
citations per article was 2.5 (Casserly & Bird, 2003:312). 
 
Sellito (2004) examined the bibliographic references of academic articles in the 
AusWeb conference archive from 1995 to 2003, to determine the number of cited 
Web-located bibliographical references. A total of 123 articles were examined that 
contained 2 162 references in total, 48.1% (1 041) of which were Web references. 
The average number of Web references per article ranged from a low of 3.5 in 1997 
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to a high of 12.3 in 2001. The average number of Web references per article was 8.5 
across all articles assessed. The greatest number of Web references cited by an 
article was 41. 
 
Kushkowski (2005) studied Web citation behaviour in the period 1997 to 2002. Print 
and electronic theses (141) published in the field of Economics at the Iowa State 
University and Virginia Polytechnic Institute/State University were examined. Results 
showed that only 312 citations (3.5%) of the total 8 813 citations were Web citations. 
Most of the Web citations were to freely available non-library-held documents, not to 
database and other electronic information purchased and licensed by academic 
libraries. There was a considerable growth in Web citations between 1997 and 2002, 
with the total number of Web citations for the two institutions increasing from 11 in 
1997 to 103 in 2002. 
 
Looking at the Web citation studies conducted between 1996 and 2005 (Table 3.1), it 
can be concluded that the composition of reference lists is changing in that the Web 
as an information resource is now included. Even though the percentage of Web 
citations in bibliographies is on the rise, the largest number of citations remains the 
traditional, static, formal, printed publications, not dynamic, hyperlinked, Web-based 
resources. The next section summarises the research studies conducted globally that 
investigated to what extent the information-seeking practices and general academic 
library use by academics are influenced by access to the Web.  
 
3.3 Web information-seeking behaviour  
 
The development of the questionnaire used in the empirical part of this study was 
preceded and supported by an extensive literature review, analysing the time span 
1992 to 2006. The literature was integrated to identify trends and patterns and 
provide a historical account and context. The key issues, themes and findings that 
emerged from the literature review were extracted and served as a basis for the 
development of the questionnaire. The aim of the literature review was to validate, 
confirm and support the findings of this study with the existing literature in the field. 
 
The literature review focused on the period when the Web truly started impacting on 
scholarly activities of the academic community. The studies were conducted mainly in 
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developed countries and used questionnaires or interviews to collect data. The 
literature study revealed that there were no previous research studies (either 
international or national) that focused exclusively on the direct impact of the open 
free Web and Web search engines on the use of the academic library by academics. 
 
Tables 3.2 to 3.4 present a chronological overview of the literature, containing 48 
research studies conducted among academics and/or researchers at higher 
education institutions between 1992 and 2006. A conceptual framework evolved 
when the research studies were logically structured, classified and organised into 
three broad Web adoption phases or stages. The stages as identified by the 
researcher are summarised below.  
 
3.3.1 Stage 1: Early Web (1992 to 1996) 
 
This stage is characterised by low or selective usage of electronic and Web-based 
information resources. Academics prefer more traditional information resources to the 
Web. The academic library is the primary information resource and the first resource 
consulted when looking for information. Academics rely more on print format than on 
electronic format. Stumbling blocks to Web use are slow network speed, lack of 
computer literacy, inadequate Web competencies and access problems. Academics 
perceive the Web as an information resource with limited academic value. Research 
studies analysed for the period 1992 to 1996 are summarised in Table 3.2.  
 
3.3.2 Stage 2: Intermediate Web (1997 to 2001) 
 
In this stage, it is evident that the Web and Web search engines are emerging as an 
important information resource. There is an increase in usage of online and CD-ROM 
databases as well as Web applications such as bulletin boards, electronic journals 
and Web newsletters. The need for independent searching intensifies, with less 
reliance on the academic librarian as mediator. There is a slight decline in physical 
academic library use. The Web is accessed mostly from the office and sometimes 
from home. Academics depend on a large collection of bookmarks/favourites when 
navigating the unstructured Web. The Web is not yet used to its full potential for 
information gathering.  
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Table 3.2: Summary of research conducted 1992 to 1996 
Researcher, institution & country Target 
groups 
Research 
period 
Date 
published 
1. Adams & Bonk  
 State University of New York, USA 
Academics 1992 1995 
2. Abels, Liebscher & Denman 
 Six higher education institutions in the USA  
Academics 1993-1994 1996 
3. He & Jacobson 
 University of Albany, USA 
Academics & 
students 
1995 1996 
4. Erens 
 Various higher education institutions in the UK  
Academics 1995 1996 
5. Amstutz & Whitson 
 University of Wyoming, USA 
Academics 1995 1997 
6. Lazinger, Bar-Ilan & Peritz 
 Hebrew University of Jerusalem, Israel 
Academics 1995 1997 
7. Budd & Connaway 
 Eight higher education institutions in the USA 
Academics 1995 1997 
8. Curtis, Weller & Hurd 
 University of Illinois in Chicago, USA 
Academics 1995 1997 
9. Applebee, Clayton & Pascoe 
 University of Canberra, Australia 
Academics 1995 1997 
10. Jacobs 
 University of Sussex, UK 
Academics & 
researchers 
1995 1998 
11. Alexander, Morris Jones, Brown & Basu 
 Small regional public university, USA 
Academics 1996 1996 
12. Bains 
 Cranfield University, UK 
Academics & 
researchers 
1996-1997 1997 
 
Technical difficulties such as erratic networks and slow downloading of webpages 
impede Web searching. Lack of Web searching skills and a need for Web search 
training slightly hamper Web usage. Frustration is caused by unsophisticated Web 
search engines that retrieve undesirable websites, large numbers of irrelevant hits 
and information with limited academic relevancy. The questionable credibility and 
reliability of Web information requires Web users to waste time on sorting, sifting and 
evaluating the information. The accuracy and quality issues of Web information 
prevent academics from using the open Web as the sole source of information. The 
academic library remains a vital information resource and trusted gateway to 
scholarly information. Research studies analysed for the period 1997 to 2001 are 
summarised in Table 3.3. 
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Table 3.3: Summary of research conducted 1997 to 2001 
Researcher, institution & country Target  
groups 
Research 
period 
Date 
published 
13. Zhang 
 Rollins College, USA 
Academics & 
professionals  
1997 1998 
14. Voorbij 
 Six higher education institutions in the Netherlands 
Academics & 
students 
1997 1999 
15. Maughan 
 University of California, Berkley, USA 
Academics & 
students 
1997 1999 
16. Kibirige & DePalo 
 Four higher education institutions in New York, USA 
Academics & 
students 
1997 2000 
17. Jirojwong & Wallin 
 Central Queensland University, Australia 
Academics 1997 2001 
18. Day & Bartle 
 Five higher education institutions in the UK 
Academics 1995-1998 1998 
19. Starkweather & Wallin 
 University of Nevada, Las Vegas, USA 
Academics 1998 1999 
20. Applebee, Clayton, Pascoe & Bruce 
 Various higher education institutions in Australia 
Academics 1998 2000 
21. Zhang 
 Survey of Library & Information Science scholars 
Researchers 1998 1999, 2001 
22. Kotai 
 Murdoch University, Australia 
Academics 1999 1999 
23. Ocholla 
 University of Zululand, South Africa 
Academics 1999 1999 
24. Reed & Tanner 
 Texas Tech University, USA 
Academics 1999 2001 
25. Wang & Cohen 
 University of Guam, Western Pacific Rim 
Academics 2000 2000 
26. Fortin 
 Angelo State University, USA 
Academics 2000 2000 
27. Björk & Turk 
 International (47 countries) 
Academics & 
researchers 
2000 2000 
28. Guthrie 
 Various higher education institutions in the USA 
Academics 2000 2002 
29. Hewitson 
 Leeds Metropolitan University, UK 
Academics 2000 2002 
30. Quigley, Peck, Rutter & McKee Williams 
 University of Michigan, USA 
Academics & 
researchers 
2000 2002 
31. Herring 
 30 higher education institutions in Alabama, USA 
Academics 2001 2001 
32. Bao 
 Seton Hall University, New Jersey, USA 
Academics & 
students 
1998, 2001 1998, 2002 
33. Research Support Libraries Group 
 Various higher education institutions in the UK 
Academics & 
researchers 
2001 2002 
34. Bar-Ilan, Peritz & Wolman 
 Various higher education institutions in Israel 
Academics 2000-2001 2003 
35. Xiaoying 
 Peking University, China 
Academics & 
students 
2001-2002 2002 
36. De Vicente, Crawford & Clink 
 Glasgow Caledonian University, UK 
Academics 2001 2004 
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3.3.3 Stage 3: Mature Web (2002 to 2006) 
 
This stage is characterised by full adoption of the Web as an information resource. 
The Web is valued as an effective, convenient, easy-to-use, time-saving tool for 
electronic discovery of academic information. Physical usage of the academic library 
is declining drastically. Remote access to information from the office and from home 
is the norm. Academics take advantage of the rich information content and advanced 
search features of the Web. Web usage is intense, habitual and incorporated into 
daily lifestyle, work and research practices. Usage of the open Web and Web search 
engines in information seeking among academics is widespread. Web search 
engines are the starting point of choice in information gathering most of the time. The 
body of scholarly information on the academic Web is extensive and growing, with 
increased resistance from academics to usage of non-electronic modes of 
information seeking, such as physical use of the academic library or consulting a 
librarian.  
 
Most academics consider themselves very competent Web searchers and are self-
sufficient information users. Academics are slowly starting to apply Web 2.0 social 
networking tools such as RSS feeds, blogs, etc., causing information overload 
problems. Lack of skills to evaluate and assess open Web information is problematic. 
Academics remain sceptical of the credibility and reliability of open Web information 
and do not consider the open Web as a replacement or substitute for the academic 
library, but rather a supplement. Research studies analysed for the period 2002 to 
2006 are summarised in Table 3.4.  
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Table 3.4: Summary of research conducted 2002 to 2006 
Researcher, institution & country Target 
groups 
Research 
period 
Date 
published 
37. Ramirez 
 Various higher education institutions in Mexico 
Academics & 
students 
2002 2003 
38. Friedlander 
 392 higher education institutions in the USA  
Academics & 
students 
2001-2002 2002 
39. Adika 
 Various higher education institutions in Ghana 
Academics 2002 2003 
40. Uddin 
 University of Rajshahi, Bangladesh 
Academics 2002 2003 
41. Jankowska 
 University of Idaho, USA 
Academics 2002 2004 
42. EPIC 
 Various higher education institutions in the USA 
Academics 2003 2003 
43. Franklin & Plum 
 Various higher education institutions in the USA 
Academics 1998-2003 2004 
44. Dewald 
 Pennsylvania State University, USA 
Academics 2003 2005 
45. Harypursat 
 University of Durban-Westville, RSA 
Academics 2003 2003 
46. British Academy 
 Various higher education institutions in the UK 
Academics & 
researchers 
2004 2005 
47. Patitungkho & Deshpande 
 Rajabhat Universities, Bangkok Thailand 
Academics 2005 2005 
48. Gardiner, McMenemy & Chowdhury 
 Various higher education institutions in the UK 
Academics 2006 2006 
 
 
3.4 Trends emerging from the literature review 
 
The trends identified from the literature review can be summarised as follows: 
 
Trend 1: Daily or weekly usage of Web for academic and research purposes. 
 
Academics tend to access the Web on a daily or weekly basis for information 
searching (Applebee et al., 1997; Budd & Connaway, 1997; Clayton, Applebee & 
Pascoe, 2000:5; Day & Bartle, 1998; EPIC, 2003a; Gardiner, McMenemy & 
Chowdhury, 2006; Harypursat, 2003; Kibirige & DePalo, 2000; Ocholla, 1999; Zhang, 
1998a; Zhang, 1999, 2001). 
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Data gathered by Bao (1998, 2002) shows that daily use of the Web doubled 
between 1998 (40.2%) and 2001 (84.3%). Levels of satisfaction for Web search 
results (satisfactory results obtained within 5 to10 minutes) increased from 5% in 
1998 to 10% in 2001. More respondents were able to obtain satisfactory search 
results within a short period of time. 
 
Various studies show that academics tend to use Web-based information resources 
on average three to ten hours per week. Intense users average about ten to fifteen 
hours per week (Alexander, Morris Jones, Brown & Basu, 1996; Fortin, 2000; Voorbij, 
1999; Wang & Cohen, 2000:312; Xiaoying, 2002). 
 
Trend 2: Academics’ perceptions of their own abilities to use the Web are high. 
 
Applebee, Clayton, Pascoe and Bruce (2000) found that 95.6% of academics 
classified themselves as competent computer and Web users. The majority of 
academics in the Fortin study (2000) regarded themselves as expert or intermediate 
Web searchers in terms of skills levels and stated that they required minimal 
assistance with Web searching. In the Zhang study (1999, 2001), the average Web 
experience of respondents was eight years. Self-perceived ability to use the Web 
was high, with 47% of the respondents rating their ability to use the Web as above 
average.  
 
Of the respondents surveyed by Ramirez (2003:10), 70% stated that they were 
competent at accessing and searching the Web and 87% required no training in this 
regard. Results from a study by Bar-Ilan, Peritz and Wolman (2003) indicate that 85% 
of respondents considered themselves to be Web-literate and competent in 
searching e-resources. 
 
Trend 3: Web-based information resources are vital and indispensable to 
lecturing and research for academics. 
 
In the British Academy study (2005:38), 68% of academic researchers indicated that 
the new electronic materials and e-discovery tools changed the way research was 
being conducted. Improved discovery and access to a much wider range of 
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information resources via Web search engines and portals, the ability to locate 
specific resources using online catalogues and library websites, improved 
convenience and speed, removal of time and space constraints, and ability to 
capture, create, store, search, manipulate and enhance data content were noted. 
 
Academics view a Web connection as indispensable to the workplace and perceive a 
work environment without Web access as unacceptable. The Web is regarded as 
vital to teaching and research (Abels et al., 1996:148; Liebscher, Abels & Denman, 
1997:504). 
 
When Reed and Tanner (2001:232) asked academics to rank the Web as an 
information resource, 50% considered the Web as valuable for general topics and  
41.8% considered it to be valuable for scholarly materials. A survey by Wang and 
Cohen (2000) found that 74% perceived the Web as a very important tool to support 
teaching and research. The Web is often used to gain a quick overview of a topic 
(Hewitson, 2002). It is used to obtain specialised subject information, to remain up to 
date with developments in a field of expertise or subject field by updating academic 
knowledge and to obtain information not available elsewhere (Xiaoying, 2002).  
 
Fortin (2000) confirmed in his study the widespread use of the Web to access online 
databases and retrieve information from academic, commercial and personal 
websites. Web activities mentioned involved mainly searching of online serial 
publications or databases, Web search engines and academically oriented websites. 
The bookmarks/favourites function of Web browsers was used extensively to monitor 
websites for new developments and gather information for research topics.  
 
Academics in the Hewitson study (2002) reported that the Web provided 
contemporary, up-to-date information that was easy to incorporate into teaching. 
They said that the Web was a useful tool to illustrate real-world application scenarios 
relevant to a topic, especially for vocational-based courses. This function was not 
well supported by the academic library’s subscription databases.  
 
Various studies show that the Web accelerated the research process by reducing the 
time required to gather and retrieve teaching and research information. The literature 
review process is more thorough due to the vast number of databases and websites 
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available via the Web. It is also an efficient information resource for new research 
ideas and future research projects. Other factors in this regard are that research 
interests are broader, there is an increase in searching efficiency, previously 
undiscovered information can be found, monitoring current research trends is easy 
and professional development is enhanced (Erens, 1996:13; Fortin, 2000; 
Jankowska, 2004; Starkweather & Wallin, 1999). 
 
In general, academics are satisfied with the Web as a suitable research tool. 
Reasons for using the Web vary. The Web is used as a starting point in research for 
information gathering and to seek background information. It is viewed as a useful 
and current source of research information. Browsing the Web is an effective way to 
find useful information resources. Web search engines are used to find the required 
information and are perceived as a useful way of finding citations to articles and 
books. The Web is useful for lecture planning and preparation.  Information accessed 
most frequently is reference materials, research reports and projects, health and 
medical information as well as financial information. The Web is also used for reading 
the news or downloading software (Adika, 2003; Bains, 1997; Dewald, 2005; 
Friedlander, 2002; Harypursat, 2003; He & Jacobson, 1996; Herring, 2001a & b; 
Ocholla, 1999; Patitungkho & Deshpande; 2005; Zhang, 1999, 2001). 
 
Trend 4: The open Web is used more often than the academic library’s 
databases. 
 
In the Zhang study (1999, 2001), 68% used Web search engines at least two to three 
times a week compared to 50% of respondents who used online databases two to 
three times a week. Björk and Turk (2000) conducted a survey among science 
researchers and academics and found that half of the material was downloaded 
electronically from the Web. The respondents relied almost exclusively on open 
access information that was available freely on the Web, such as papers posted on 
the home pages of authors or organisations. The academic library’s subscription-
based paper and e-resources were bypassed in the process. They avoided visiting 
the academic library in person, ordering a paper copy or an ILL. The waiting period or 
the extra cost of ordering an article via a document delivery service was perceived as 
inconvenient. To identify items for reading, the most important source was references 
in other publications, followed by general or subject-specific Web search engines and 
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hyperlinks. The least important were searches in traditional bibliographic databases 
or browsing in academic libraries. The average respondent reported a 50%:50% 
paper vs. Web ratio for the format in which information was accessed and received. 
 
Open Web usage was also higher than usage of the academic library in the Xiaoying 
study (2002). The Web (58.2%) and Web search engines (51.1%) were used most 
often, followed by downloading of software (42.5%), academic library resources 
(38.9%), e-journals (35.5%), databases (30.5%) and newsgroups (11%).  
Respondents viewed the Web (52.1%) as the most valuable resource, followed by 
the academic library’s information resources (46%), databases (43.8%), e-journals 
(37%), software (37.1%) and newsgroups (5.4%). The data from the study show that 
the Web is regarded as an important resource, highly relevant to the work, research 
and professional development of the academic community. 
 
The Hewitson study (2002) indicated that the Web was used extensively when 
compared to the academic library’s subscription-based e-resources and services, 
which were not used as frequently. Various factors played a role when an information 
resource was selected, such as the context of the information needed and purpose 
for which the information was used. The factors affecting use of the open Web 
compared to academic library subscription-based resources were complex. These 
were not only ease of use, but were also related to the individual, information 
technology skills, subject area, or the professional development or research activities 
of the academic. Academics with a low information technology skills level frequently 
used the Web because it was time saving, easy to access and provided instant 
results. These academics usually searched academic library subscription-based 
resources on an ad hoc basis, seeking information at the last minute or as a last 
resort when all else had failed.  
 
Confident Web users perceived the Web as an extension of the OPAC, an electronic 
route that provided speedy access to topic related information. These Web users 
relied on a large collection of bookmarks/favourites. Furthermore, they conducted 
proactive searches to discover new information and subscribed to subject-specific 
external alerting services to stay current. These academics were knowledgeable 
about high-quality specialist websites that were visited on a regular basis. Web 
searching time was prioritised and Web users had a clear idea of the type of 
information required. Even academics that were aware of the academic library’s 
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subscription-based services and were confident in using them still preferred to use 
the open Web.  
 
The Electronic Publishing Initiative at Columbia (EPIC, 2003a) examined how e-
resources were incorporated into scholarly activities and found that academics 
depended more on the Web (94%) than on the academic library’s databases (89%). 
When Jankowska (2004) asked academics about the foremost information resources 
used for literature and data searches, 26% of the respondents used the Web as an 
information resource, 22% commercial databases, 17% refereed journals, 12% books 
and 6% government publications.  
 
The open Web is used daily and is the most widely used information resource among 
academics, according to De Vicente, Crawford and Clink (2004). Even though the 
academic library’s databases are considered an essential academic information 
resource, academics consider the open Web to be a valuable resource and prefer to 
use the open Web rather than the academic library’s password-protected databases. 
The fact that the greatest challenge for the academic library is the clear preference of 
academics for freely available open Web resources to the academic library’s 
subscription databases is highlighted. 
 
Of the academics in the Dewald study (2005), 74.1% used the open Web for 
professional research most of the time or almost always. In comparison, only 43% 
used the academic library databases most of the time or almost always for 
professional research. Frequent and regular use of the open Web resources by 
academics was attributed to the availability of enough useful information on the open 
Web and the fact that academics were not always familiar with or aware of the 
academic library databases. Dewald (2005) found that a much higher percentage of 
academics required or encouraged their students to use the open Web than the 
academic library databases. 
 
Trend 5: Web search engines as information retrieval tools are increasingly 
being used by academics in the scholarly and research environment.  
 
Academics use the open Web and Web search engines as key research tools to find 
the information needed (Friedlander, 2002). In a study by Kotai (1999), 88% of 
academics indicated that they frequently used Web search engines and websites. Of 
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the respondents in the Zhang study (1999, 2001), 88% used Web search engines to 
locate e-resources and information for research. The Xiaoying study (2002) found 
that with academics, Web search engines were the tool most often used for 
information retrieval (75.9%), followed by Web links (33.9%). Data gathered by Bao 
(1998, 2002) showed that when searching the Web, 84.7% of the respondents 
preferred using Web search engines to retrieve information compared to only 71.1% 
that visited the academic library home page when conducting research. 
 
Fortin (2000) found that a variety of Web search engines were used to find 
information on the Web, but the use of meta search engines was low. These results 
are supported by Gardiner, McMenemy and Chowdhury (2006), who found that Web 
search engines were the most frequently used retrieval tool, but meta search engines 
were used less frequently or not at all. Fortin (2000) could not identify any variations 
in Web search engine usage between academics from different subject disciplines. 
These findings are reinforced by the Research Support Libraries Group (2002), which 
reports that in its study, the Web and Web search engines were important research 
tools for academics across all subject disciplines. Even in the Arts and Humanities 
fields, researchers reported that Web search engines were essential when doing 
research. Of the respondents, 45% rated Web search engines as very important 
compared to only 33% that rated institutional gateways/portals as important. 
Researchers made use of generic search engines such as Google and Yahoo!, 
electronic discussion lists and websites of important organisations on a regular basis. 
 
When faced with a topical subject, the predominant information resource preferred by 
academics in the Kibirige and DePalo (2000) study was Web search engines. Daily 
users of the Web tended to prefer Web search engines as a common access point 
for topical subject information (Kibirige & DePalo, 2000). The Hewitson study (2002) 
indicated that academics tended to rely on the Web and Web search engines 
because of the familiar interface, access without a password and the ability to 
bookmark websites. Confident Web users had a high level of awareness of different 
Web search engines and confidence in searching capability. De Vicente, Crawford 
and Clink (2004) found that Web search engines were the main method used to find 
electronic information, together with the academic library’s e-resources, which were 
also highly valued. Web search engines were consulted the most, followed by the 
academic library’s webpages and then the OPAC.  
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Patitungkho and Deshpande (2005) found that 37% of academics used the Web daily 
and all the respondents used Web search engines, with Google being the most 
popular, followed by Yahoo!. Similar results are reported by the British Academy 
(2005:38), which also found that the most important electronic discovery tools were 
Google and other Web search engines (47%), online catalogues (18%) and 
abstracting and indexing services (11%).  
 
It appears that Web search engines like Google are used as a first resort approach 
for resource discovery, ahead of more traditional tools such as online catalogues, 
abstracting and indexing services or subject portals compiled by the academic library. 
Therefore the Web and Web search engines have a profound impact on the 
researcher’s ability to access, search and locate resources.  
 
Trend 6: Remote virtual use of the academic library is growing, while physical 
usage is declining. 
 
Most studies indicate that the capability to remotely access e-resources from the 
office, whether supplied by the academic library or freely accessible via the Web, 
greatly reduces the need to visit the physical academic library. Abels et al. (1996) 
found that adoption of the Web among academics is maximised by office 
workstations connected to the Web. Academics clearly prefer remote desktop access 
to information resources (open Web or the academic library e-resources) rather than 
visiting the academic library in person. The high remote usage can be ascribed to the 
fact that almost all the information needs of the academics are addressed virtually. 
Various studies show that the primary location for academics to access e-resources 
and the Web is on-campus from the office desktop, with the home being the 
secondary remote access point. Zhang (1999, 2001) found that access from home 
was nearly 20% to 30% lower than access from the workplace among respondents. 
Academics seldom used the academic library as a place to access the Web (Adams 
& Bonk, 1995; Bar-Ilan, Peritz & Wolman, 2003; Curtis et al., 1997; De Vicente et al., 
2004; EPIC, 2003a; Fortin, 2000; Franklin & Plum, 2004; Research Support Libraries 
Group, 2002:68; Starkweather & Wallin, 1999; Xiaoying, 2002).  
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The findings of Erens (1996) were that overall satisfaction with the collections of the 
academic library in meeting research needs has declined. The survey produced 
evidence of a decline in academic library use, with 36% of academics that reported 
using the academic library less often than six years ago. Of the respondents, 50% 
were relying less on browsing the shelves for meeting research needs. 
 
Starkweather and Wallin (1999) found that remote searching of the OPAC and 
periodical indexes was convenient and reduced the number of trips to the academic 
library. Academics were asked whether remote access to electronic information 
resources supplanted the academic library as a place to read, think and conduct 
research or as a place to engage in discovery. Some of the academics indicated that 
remote electronic access to information resources could replace the academic library 
as a physical place. Academics said that e-resources had not replaced the academic 
library, but had changed the role of the academic library to that of instruction and 
orientation of clients. Academics thought that the academic library remained 
important for information discovery, but technology had provided an additional 
medium for discovery.  
 
Friedlander (2002) reveals that academics spent 73.9% of time accessing information 
for teaching and research remotely from the office. Only 9.7% of time devoted to 
accessing information was spent at the physical academic library. Academics 
indicated that 61.7% of online information needs were satisfied by the academic 
library website. 43% of academics said that usage of the academic library was less 
than two years before. Academics agreed that the amount of academically relevant 
Web information was growing and that it could further reduce the use of physical 
academic libraries. 
 
In the Research Support Libraries Group study (2002), 83% of researchers across all 
areas perceived the local academic library as essential to research, but there were 
signs of a widening gap between researchers and the physical building. The overall 
perception among the majority of researchers, irrespective of subject discipline, was 
an increase in the use of e-resources in future (Research Support Libraries Group, 
2002:37). The research of Guthrie (2002) showed similar results, where most 
academics and researchers expected their usage of and dependency on e-resources 
to increase in the future. 48% of the respondents in the Guthrie study depended on 
  87 
the academic library, but expected this to decrease in the future. 44% of the 
respondents foresaw a future where all research would be conducted remotely from a 
desktop, using Web and e-resources, without visiting the academic library in person.  
 
Franklin and Plum (2004) found that academics that do not physically visit the 
academic library are not necessarily dissatisfied with or disinterested in the physical 
academic library. They concluded that the academic library should not focus efforts 
on refurbishing to physically attract academics to the academic library, but rather 
concentrate on expanding virtual services by offering more electronic databases and 
e-resources. 
 
Trend 7: Academics prefer a hybrid environment with a mixture of traditional 
print and electronic information resources. 
 
Amstutz and Whitson (1997) investigated how information is accessed, acquired and 
used, exploring both new Web tools and traditional methods. Data indicated that 
academics continue to use traditional sources of information and books and 
textbooks remain a common source of information. The researchers attributed this to 
the fact that academics acquire and use information in the way they were trained. 
Academics that declare research as their main information need are more likely to 
use the Web. 
 
In the Starkweather and Wallin study (1999), academics emphasised that in spite of 
the availability of electronic media and the Web, the physical collection of the 
academic library remains important and relevant. The academic library offers the 
experience of physically and visually interacting with information resources. Browsing 
the shelves was mentioned by the academics in the study as an important method for 
information discovery and serendipity. The portable nature of material in print format 
(photocopies, books and printouts) that could be read anywhere is convenient. The 
majority of academics believed that the academic library (print and e-resources) is 
still relevant but that the role of the academic library is changing. The study 
concluded that the academic library has an important role as a social and physical 
space and that the academic library provides the bulk of the scholarly information 
resources needed for research.  
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Ramirez (2003:10) studied the impact of the Web on reading practices. Half of the 
respondents stated that in future they would depend less on printed materials 
supplied by academic libraries and academic librarians. The Web is thus becoming a 
basic part of reading practices (Ramirez, 2003:12). 
 
Maughan (1999:356) reports that 36% of academics surveyed preferred print, 37% 
preferred e-resources and 26% reported no preference. All academics reported using 
traditional, print-based areas of the collection regularly and consulting materials that 
were more than five years old. 66% of academics reported browsing the shelves as 
an information-gathering activity. Most respondents indicated an increase in the use 
of electronic and Web-based resources. Results by Fortin (2000) also indicate that 
although academics have embraced the Web as a vital information resource and 
valued electronic access to information, it is not a substitute for print resources such 
as books. 
 
The overwhelming importance of books in research was obvious across all subject 
disciplines in the Research Support Libraries Group study (2002). 95% of 
respondents perceived printed refereed journals as essential. Respondents believed 
that reliance on a print collection was expected to continue for many years across all 
disciplines in spite of the popularity of e-resources. 
 
A definite dependence on the electronic mode and an increased resistance to using 
other modes of information gathering was reported in the EPIC study. 66% of the 
academics reported that a preference for electronic vs. print resources depended on 
the situation.  Print resources were preferred when the material was a book or long 
article, when it was a document that needed concentration to be read or when the 
resource contained images or data that did not display well electronically. The 
electronic format was preferred for short or brief articles sources, when searching or 
browsing information, downloading or manipulating data or graphics and to access 
current information (EPIC, 2003a, 2003b). 
 
De Vicente, Crawford and Clink (2004) surveyed academics about usage of 
electronic information services (information databases and the Web). Results showed 
that most information searching was done electronically. Bar-Ilan, Peritz and Wolman 
(2003) also report that when asked about their preference for print or electronic 
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format, 48% of academics preferred the electronic version, 28% preferred the print 
version and 22% had no preference at all. 
 
Academics favour a hybrid information environment and disagree with the idea of 
replacing print collections entirely with electronic collections. They need a mix of print 
and e-resources to support research and teaching information needs. Most studies 
reinforce the vision that although reliance on e-resources will increase in future, the 
academic library’s print collections will always be crucial (British Academy, 2005:38; 
Friedlander, 2002; Gardiner, McMenemy & Chowdhury, 2006; Starkweather & Wallin, 
1999). 
 
Trend 8: Subject discipline of the academic plays a role in reliance on e-
resources vs. print resources. 
 
When asked about document format choices, 34% of respondents in the field of 
Humanities and Social Sciences preferred to use the electronic document format, 
compared to 38% that preferred the non-electronic format in the British Academy 
study (2005). In the Gardiner, McMenemy and Chowdhury study (2006), academics 
reported frequent use of print materials, especially textbooks. Academics lecturing in 
English tended to use academic library books the most, with 35% using them once a 
week and 88% once a month. The academics from the disciplines of Computer and 
Information Science (6%) and Business/Management (5%) utilised library books less 
frequently. 14% of Computer/Information Science and 5% of Business/Management 
academics admitted to never using the academic library.  
 
In the Guthrie study (2002), 80% of humanists considered the academic library as a 
very important starting point for research, compared to only 48% of economists. 48% 
of respondents indicated that it would always be crucial for academic libraries to 
maintain a print collection. 
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Trend 9: The open Web is regarded as a supplement to rather than a 
replacement for the academic library. 
 
The Herring study (2001a, 2001b) showed that most academics were not satisfied 
with the Web as the sole source of research information, noting as problematic the 
value, accuracy, authority and reliability of Web resources. More than 83% of 
academics were of the opinion that other resources should be used in conjunction 
with the open Web and considered open Web resources as insufficient in terms of 
quantity and quality (Herring, 2001b:254). Research by Zhang (1999, 2001) indicated 
that e-resource were used extensively in the research process, but mostly as 
complement to the print format or as a retrieval tool during the research process 
(Zhang, 2001:642). 
 
Voorbij (1999), Xiaoying (2002) and the British Academy study (2005:38) revealed 
that academics regard the open Web as an extra facility or a supplement to current 
information resources, rather than a replacement for traditional printed information 
resources. 
 
3.5 Factors affecting the usage of Web information resources 
 
Quigley, Peck, Rutter and McKee Williams (2002) investigated the factors that play a 
role in the selection of information resources. The importance of six positive attributes 
(speed, convenience, familiarity, currency, availability, authoritativeness/reliability) on 
information resource preferences was researched. The primary goal of the research 
was to determine the needs of academics when conducting research and the 
bottlenecks, barriers and frustrations encountered in information gathering. The aim 
of the research was to explore the types of information resources judged as most 
useful and the factors that influenced the choice of these resources.  
 
The researchers (Quigley, Peck, Rutter & McKee Williams, 2002) were interested in 
identifying the factors that influenced the academics’ preference for one type of 
resource to another when faced with an information need. For routine research 
information needs and when seeking information in a new or unfamiliar area, “most 
convenient” was the most frequently cited factor in choosing a research resource for 
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current information seeking. When an in-depth literature search was conducted on a 
particular topic, “most familiar” was the most frequently cited preference factor. For 
current information seeking and for routine research information needs, “least time” 
was the factor influencing the choice of a particular information resource. 
Authoritativeness did not appear to be a factor. Barriers and frustrations noted were 
information retrieval difficulties (inadequate retrieval mechanisms), lack of time, 
unavailability of needed material and inconvenience. 
 
Zhang (1999, 2001) focused on how scholars use, cite and evaluate Web-based e- 
resources (resources that are available via Web browsers and included freely 
available Web resources as well as academic library Web-based sources) during the 
research process and explored the factors involved. Zhang identified accessibility, 
satisfaction, scholarly discipline, individual differences, acceptance and social norms 
as the factors that affect usage of e-resources. When respondents were asked to 
evaluate e-resources by rating their importance, e-resources (high to low) were rated 
as follows: 1. Timeliness; 2. Ease of use; 3. Accessibility; 4. Availability; 5. 
Usefulness; 6. Flexibility; 7. Uniqueness; 8. Accuracy; 9. Authority; 10. Consistency; 
11. Permanence (Zhang, 1999, 2001). 
 
In an information world driven by Web technology, the selection methods and 
approaches to information resources have changed dramatically among academics. 
The factors that affect the selection of an information resource are not static, but 
interact continually (Leckie, Pettigrew & Sylvain, 1996:161). These factors influence 
the academic’s judgement, value and use of an information resource. From the 
reviewed literature (Chapters 2 and 3), a list of potential impact factors (Table 3.5) 
was compiled that academics would consider when selecting the Web and/or the 
academic library as information resources. The impact factors identified served as a 
basis for question 14 of the questionnaire as discussed in Chapter 5. 
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Table 3.5: Factors affecting usage of Web information resources 
Personal issues 
Demographic characteristics 
Gender, age, seniority, ethnicity, subject discipline, etc. 
Time constraints 
Lack of time to use, search and acquire competencies to use information resources.  
Competence, skills & training 
Skills, expertise and training required to use and evaluate information resources. 
Reading & browsing 
Convenience and comfort of reading on-screen vs. print. Web browsing requires hypertext 
skimming, searching and navigation skills rather than reading. Hyperlinking allows non-linear 
approach by linking to related concepts infinitely and improves seamless access to information. 
Social interaction & human contact 
Virtual social interaction, communication and collaboration. Face-to-face human contact with 
helpful, qualified staff offering personal assistance, training and support. 
Self-service & egalitarianism 
Democratisation of information by breaking down barriers of status, social class, education level, 
geography etc. Freedom, empowerment, autonomy and equal access to an abundance of free 
information without third-party involvement. 
Personalisation, customisation & automatic alerting 
Information is filtered, prioritised and annotated to individual needs and criteria. Alerting service 
delivering targeted up-to-date information in various formats and to various mobile devices. 
Image, perception, visibility & awareness 
Visibility, client perception and image of the information resource. Awareness and marketing of 
the information resource.  
Content issues 
Information overload 
Vast quantity of information results in overabundance and unmanageable amounts of 
information. 
Quality 
Quality control, standards and assurance of information resources. 
Undesirable content 
Content with low integrity (pornography, gambling, propaganda, etc.) 
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Table 3.5: Factors affecting usage of Web information resources (continued) 
Credibility, accuracy, reliability, authoritativeness, bias 
Information resources that are factually correct, trustworthy, objective, verified and validated. 
Citation & referencing 
Uncertainty concerning citation styles and conventions (e.g. citing e-resources). 
Structure & organisation 
Need information resources that are organised, structured, classified and categorised. 
Refereed/peer review 
Information lacking peer review and editorial processes. 
Coverage & completeness 
Geographically unconstrained and comprehensive access covering a wide variety and large 
volume of information across various formats. Retrospective access to out-of-print resources 
and backfiles. 
Currency & timeliness 
Instant access to the latest up-to-date information (continuously updated in real time) rapidly 
transmitted the moment it is published. 
Language 
Global information resources in multiple languages and translation tools available. 
Depth 
Solid in-depth information on a basic and high intellectual level (popular and academic). 
Technical issues 
Computer problems (hardware & software) 
Inadequate or outdated computer hardware and software difficulties.  
Network problems 
Slow campus network speed, downtime and access problems. 
Security & hackers 
Data security issues and altering of information. 
Viruses 
Vulnerability to infection from computer viruses causing damage to software and personal files. 
Technological surveillance & privacy 
Loss of privacy due to Web monitoring and cookies. 
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Table 3.5: Factors affecting usage of Web information resources (continued) 
Accessibility & user authentication 
Equal, multisite, multiple concurrent user access to information resources which is always 
immediately available. Password, registration requirements and problems with off-campus 
access are barriers. 
Interactive & multimedia capabilities 
Multimedia, colour-rich environment with animation, images, graphics, video and audio. 
Search & retrieval capability 
Quickly and effectively locate specific pieces of information using a search facility with advanced 
search functionality. 
Personalisation, customisation & automatic alerting 
Information is filtered, prioritised and annotated to individual needs and criteria. Alerting service 
delivering targeted up-to-date information in various formats and to various mobile devices. 
Digital divide 
Infrastructure and telecommunication barriers in the developing countries. 
Interface & navigation 
Prefer a familiar, single, simple, integrated, user-friendly interface to locate the required 
information across many sources which does not require complex skills. Asynchronous 
multitasking environment where multiple tasks (e.g. search & browsing) can be handled 
concurrently. 
Bookmarking/favourites feature 
Web browsers allow bookmarking of favourite webpages, making information easy to locate. 
System issues 
Stability & permanence 
Mobility, weeding and revision of information resources. Durable, dependable, long-term access 
to and preservation of information resources. 
Ease of use 
Easy to find and use with direct access from the desktop.  
Usefulness 
Open, client-friendly, valuable, handy and readily accessible to anyone. 
Speed of delivery 
Rapid retrieval, fast delivery and downloading of data and instant gratification with access to full 
text information. 
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Table 3.5: Factors affecting usage of Web information resources (continued) 
Speed of access 
Speed in acquiring information. Saving time by directly, automatically accessing information (not 
fragmented or distributed throughout various formats). 
Portability & manipulation 
Mobility of information. Ability to cut, paste, download or export data (for manipulation and 
analysis) to e-mail or to save information to disk. 
Availability 
Flexible information resource available 24/7, instantly accessible from anywhere, any time.  
Familiarity 
Familiar and comfortable with the information resources (used it before). 
Convenience 
Convenient and simple to use. 
Aesthetic, space, storage & environmental issues 
Unlimited electronic storage capacity for full-text items which saves space and eliminates costly 
storage of hard copies and which is also aesthetically pleasing and environmentally friendly. 
Economic issues 
Commercialisation & advertisements 
Banners, pop-up screens and electronic marketing material that annoy and distract.  
Cost 
Content and telecommunication costs. Freely available or fee-based (requiring subscription or 
payment to access) information resources. 
Legal issues 
Intellectual property 
Copyright and plagiarism issues (e.g. ease of downloading Web information). 
 
 
3.6 Summary 
 
This chapter provided a descriptive account of how academics adopted the Web as a 
research and information resource by reviewing international studies and 
summarising the current state. The time frame of the published surveys (1995 to 
2006) illustrate the gradual shifts and changes in the information resource 
preferences of academics over more than a decade. 
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Based on the literature review of Web citation behaviour studies conducted between 
1996 and 2005, it can be deduced that academics do cite Web-based resources, and 
that the citation rate for Web-based resources is slowly increasing. 
 
What emerged from the literature review of the information-seeking practices of 
academics published between 1995 and 2006 is that the academic community view 
the Web as an essential information gateway. The academic library no longer 
controls the information resources available to academics, but competes with various 
other Web-based information suppliers that make their information resources freely 
available on the open Web. The international literature indicates increased usage 
among academics of open Web-based information resources and retrieval tools such 
as search engines when searching for academic and research information. 
Furthermore, access to Web-based resources greatly reduces the need to visit the 
academic library in person. Therefore the use of the academic library as a physical 
entity is declining drastically due to convenient, remote, electronic access to Web-
based information located on open Web and academic library platforms. While 
conducting the literature review, general factors that influence the usage and 
decision making when academics select information resources were also identified. 
 
In conclusion, the literature review revealed that there are many studies which have 
investigated the experience and interaction of academics with Web-based and 
electronic information resources, but hardly any that exclusively covered the direct 
impact of the open free Web on the searching behaviour of academics or the impact 
on the use of the academic library. Furthermore, the literature revealed that no 
previous South African research has documented the Web information-seeking 
behaviour of academics or the usage and citation of easily accessible Web-based 
information resources. 
 
In the next chapter, a brief overview of Unisa and the Unisa library as the milieu for 
the research study is outlined. The profile and demographics of the Unisa academic 
population are given together with the research design and methodology. 
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CHAPTER 4 
 
RESEARCH DESIGN AND METHODOLOGY  
 
4.1 Introduction 
In the literature review discussed in the previous two chapters, the major research 
studies conducted in the field under investigation were summarised.  It is apparent 
from the literature review that the Web cannot replace the academic library, but this 
increasingly valuable electronic research tool is becoming popular and is being used 
extensively by academics. 
 
In the next section, a short history and general background of Unisa and the Unisa 
library will be presented. The aim is to provide a backdrop for the population 
description that will be used in the empirical part of this study. The research findings 
reported in Chapter 5 will be compared to the Unisa library’s annual usage and 
statistical data provided in this chapter. Furthermore, a general overview of the 
characteristics of the study population as well as the development of the data 
collection instrument, research design and methodology used for the study will be 
described. 
 
4.2 Overview of Unisa  
Unisa is South Africa’s oldest university and came into being in 1873. The University 
of South Africa was established as a distance learning institution in 1946 with 1 250 
registered students (Eyles, 2003; Anon, 1989). 
 
In a notice published in the Government Gazette of 14 November 2003, the 
Department of Education set out the plan for the restructuring of the educational 
institutional landscape through the merger and incorporation of universities and 
technikons. On 1 January 2004, the new Unisa was officially established through the 
merger of the former Unisa with Technikon SA and the incorporation of the distance 
education component of Vista University Distance Education Campus (VUDEC) 
(Unisa, 2004).  
 
  98 
On 5 January 2004 the Interim Council approved the new academic structure with 
five new Colleges. In 2004 the newly merged Unisa had an employee headcount of 
approximately 4 277 and a student headcount of 217 439. Student numbers 
increased to 227 337 in 2005 and the total Unisa budget amounted to R2.1 billion 
(Unisa, 2005:15). Academic or research staff comprised 31% of the total staff 
component of 4 185 in 2005 (Unisa, 2008). Strong growth in student numbers (235 
463) continued in 2006, making Unisa the largest higher education institution in 
South Africa and one of the top twelve mega universities in the world (Unisa, 2001).  
 
4.3 Overview of the Unisa library 
 
According to Suttie (2005, 2006), who documented the history of the Unisa library, 
Unisa established the first library facilities in 1946 and a loan library with 10 000 
books in 1948. A comprehensive library service was operational by 1950 and the first 
Unisa university librarian was appointed. Subject librarians providing a research 
service to postgraduate students and academic staff commenced in 1967. In 1968 
Unisa became the first computerised library in the country. In 1973, the new Sanlam 
Library on the Muckleneuk Ridge campus was officially inaugurated. The new Unisa 
library, a 28 000 m² building with eight levels was formally opened on 28 March 1988 
(Suttie, 2006:302, 303).  
 
In 1998 the former (pre-merger) Unisa library redesigned the services, processes and 
structures around the needs of clients, suppliers, channels and stakeholders 
(Shillinglaw, 2003:58). The purpose of the Library Redevelopment Project was to 
redefine and improve services to clients and to redesign processes and structures. A 
further goal was to provide an up-to-date service in support of the vision, mission and 
strategies of the University in the most efficient way possible (Mbambo-Thata & 
Henning, 2007).  
 
The structure was ready for implementation in 2003, but was delayed due to the 
merger. After the merger, the new redesigned process and structures were adopted, 
resized and approved in July 2006. Staff were placed in the new structure in 2007. 
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Unisa library’s vision is to be (Mbambo-Thata & Henning, 2007): 
“The leading distance education library in Africa; at the heart of the university, with 
• excellent collections 
• global access to information 
• reliable and timely services that are easy to use 
• knowledgeable and helpful staff.” 
 
The Unisa library mission is access to global information: “The Library provides 
information products and services appropriate for open and distance learning, to 
satisfy the information needs of the Unisa community. The Library supports teaching 
through liaison with academic departments, supports learning by providing 
information services and resources that contribute to academic success and supports 
research by providing access to information services and resources.” The business 
values of the Unisa library are “customer satisfaction, equitable access to information 
in all forms, fair use (copyright), flexibility (in applying rules and responsiveness to 
needs), innovation, intellectual freedom, or reputation and quality service”. 
 
The redesigned Unisa library consists of four divisions (Mbambo-Thata & Henning, 
2007): 
• Information resources division: Aims to provide information products and 
services appropriate for distance learning and to satisfy the information needs 
of the Unisa community. 
• Customer services: Geared towards providing global access to information, 
excellent collections, reliable and timely services that are easy to use, and to 
deliver these services to the clients at the time and point of need. 
• Technical services: Ensure that all technical service products are delivered cost-
effectively and within a reasonable time to satisfy the client’s needs. 
• Library management service division: Contributes to the strategic focus areas 
of the library by providing a high quality of supportive processes that enable 
the direct and indirect client-facing services to operate effectively in support of 
the University’s vision and mission. 
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The staff, services and collections of the three pre-merger institutions were integrated 
into a new merged library. The collection is estimated to be more than 2.4 million 
items, 335 000 periodical items and 1.8 million books (Unisa, 2005).  
 
Currently the Unisa library has approximately 238 staff members. The administration 
and management of the Unisa library was centralised at the Pretoria campus, while 
service delivery remains decentralised. The Unisa library consists of the main 
campus library and science library at Muckleneuk (Pretoria), Florida campus library, 
SBL library (Graduate School of Business Leadership) in Midrand and various branch 
libraries and study centres in Parow (Cape Town), Durban, Polokwane, 
Johannesburg and Durban.  
 
The Unisa library is a hybrid information centre. Academic staff members have 
physical access to the traditional paper-based research collection and remote access 
to a variety of e-resources from their office or home. Unisa library delivers information 
physically and electronically to the academic community in various formats including 
the following (Unisa Library Services, 2005:3): 
 
• Research collection (books and reference sources in printed and electronic 
format) 
• Study collection 
• Multimedia collection (audio-visual resources) 
• Periodical collection (electronic and hard copy) 
• Locally mounted e-resources (CD-ROMS) 
• Electronic full-text or bibliographic databases via the Web (vendors/hosts/ 
aggregators) 
• Library website 
• Subject and research gateways/portals 
• OPAC  
• Electronic alerts and current awareness services/SDI 
• Individual article supply and electronic document delivery services 
• Archival and special collections 
• Electronic reserves. 
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The Unisa library actively participates in GAELIC (Gauteng and Environs Library 
Consortium) to collaboratively negotiate and purchase electronic information 
resources. Currently, the Unisa library subscribes to 48 national consortium 
agreements (Pearce, 2006:2; Unisa Library Services, 2005:3). 
A total number of 481 528 issues and renewals were recorded in 2005 at the 
Muckleneuk library and the branch libraries combined. Since the mid-1990s, there 
has been a decrease in the circulation of print-based material, but in 2005 there was 
a slight increase of 4.2%, compared to the 2004 statistics. The rise is attributed to the 
increase in student numbers and the merger (Unisa Library Services, 2005:5). 
 
On the supply side, the Unisa ILL service provided 20 205 items to national and 
international institutions in 2005 and continues to be a net lending library. On the 
request side, 9 639 items were requested (nationally and internationally) in 2005 on 
ILL, showing an 8.6% decrease compared to 2004. This can be attributed to the fact 
that clients are satisfying their needs electronically using the extensive electronic 
collections of Unisa and the open Web. 
 
In 2006, approximately 4 545 literature lists for clients were compiled by subject 
librarians using both electronic and printed information resources, in contrast to 3 773 
in 2005 and 3 958 (4.7% decrease) in 2004. A total of 3 179 library clients were 
trained by the information literacy skills instruction section in 2006 (Pearce, 2006:27). 
The total number of clients that physically accessed the Unisa library in 2006 came to 
854 187. The Muckleneuk campus library provides seating for 740 clients (Mbambo-
Thata & Henning, 2007).  
 
The OCLC QuestionPoint virtual reference service was implemented by the Unisa 
library in 2005. A total of 958 questions were received in 2005 and 756 in 2006, 
showing a decrease of 26.7% (Pearce, 2006:29; Unisa Library Services, 2005:7).  
 
The Unisa library IT infrastructure consists of the USA developed Innopac/Millenium 
library management system. In 2005, the online catalogues of the former Vista 
University (VUDEC), Technikon SA and Unisa were successfully merged into a single 
electronic catalogue called the OASIS library catalogue, available on the Web at 
http://oasis.unisa.ac.za. This catalogue provides access to 3 152 Web resources and 
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14 952 electronic reserves. The Unisa library’s website was upgraded in 2006 to 
reflect the new image and branding of the merged institution and is located at 
http://www.unisa.ac.za/library. The webpage also includes links to the newly 
developed learning and management system myUnisa. The Unisa electronic theses 
and dissertations repository was launched in 2004 and there are about 1 200 full-text 
theses and dissertations in the database. 
 
As illustrated in Table 4.1, there was a considerable growth in the budget allocation 
for e-resources between 2004 and 2007. The Unisa library has an extensive 
electronic collection that gives geographically remote clients access to 211 electronic 
database titles (bibliographic and full-text). The total number of full-text electronic 
journals subscribed to is approximately 10 082 titles and 2 825 electronic books. The 
SerialSolutions product was customised and is available on the Unisa website as the 
Unisa E-Journal Finder, allowing clients easy retrieval of electronic journals in the full-
text databases. The number of searches on electronic collections and articles 
downloaded in full text increased dramatically. In 2006, 342 743 full-text articles were 
downloaded and 1 001 003 searches were conducted on electronic databases and 
resources (Pearce, 2006:2). 
 
Table 4.1: Unisa library budget 2004 to 2007 
Year Books & 
periodicals 
% increase E-resources % increase Total % increase 
2004 R22 291 660 - R3 300 000 - R25 591 660 - 
2005 R48 856 520 119.17 R6 341 720 92.17 R55 198 240 115.69 
2006 R35 674 300 -26.98 R5 910 725 -6.80 R41 585 025 -24.66 
2007 R36 022 090 0.97 R12 050 000 103.87 R48 072 090 15.60 
 
Comparative statistical usage data for Unisa academic staff as a separate client 
group of the Unisa academic library was either incomplete, not detailed enough or 
not available. The merger of the three educational institutions and the merging of the 
libraries and library systems complicated the collection of meaningful usage statistics 
over a period of time. There was also no uniformity in collection of statistics or 
historical archiving of client-specific data among the libraries. 
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4.4 Population profile and characteristics 
 
This study selected all the academic staff members at Unisa as its target population. 
The total study population consisted of approximately 1 188 academic staff members. 
The new academic structure of the merged institution consists of five Colleges and 
12 Schools as illustrated in Figure 4.1. 
 
Unisa is a large multisite institution, with campuses located in Florida (Roodepoort), 
SBL (Midrand), Muckleneuk, Sunnyside and Skinner Street in Pretoria. The Graduate 
School of Business Leadership (SBL) located in Midrand does not form part of the 
Unisa College structure, operates independently of Unisa and was therefore 
excluded from the study. The Unisa academics that participated in this study were 
located at the Florida campus and the Pretoria campuses. 
 
The study relied on a self-administered Web-based questionnaire. The Web and e-
mail were the most efficient and economic methods for distributing the questionnaire 
and collecting responses. As discussed in Chapter 2, section 2.4, there is a high Web 
penetration rate among academics in the tertiary education sector in South Africa. 
Universities played a major role in the development of the Web in South Africa and 
were among the first to take advantage of the technology. Academics are Web-
literate, sophisticated, intelligent and highly motivated information consumers. 
Information forms an integral part of research, teaching and learning, putting 
academics at the forefront of the use of the Web (Adika, 2003:33). 
 
All professional academic staff at Unisa have access from their office to a personal 
computer, email, intranet and the Web. Academics have all the hardware and 
software required to connect to the Web as well as unlimited free access to the Web 
from their workstations. Although academics at Unisa have access to the Web, it 
does not imply usage.  
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The current level and frequency of Web usage for academic and research purposes 
is unknown. Employee use of the Web is usually monitored using Web logging tools. 
No historical statistical information (pre-2007) could be supplied by the Information 
and Communication Technology (ICT) Department about academic use of the Web, 
Web traffic or Web services used at Unisa. Annual network statistics such as how 
many times the Web was accessed or the time spent on the Web were not available 
for academics. The reason furnished by the ICT executive of Unisa is that it was 
management policy to respect the privacy of employees by not keeping individualised 
Web log files. Privacy legislation and pressure from the trade unions prevented 
management from activating electronic surveillance systems or storing Web log files. 
 
4.4.1 Age and years of service 
 
In Table 4.2 is a summary of the number of academics at Unisa as furnished by the 
Bureau for Management Information at Unisa. It reflects a total staff complement of 
the merged Unisa, indicating the total number of academic staff as 1 433 (including 
those in management positions), support or administrative capacities, and do not 
form part of the five Unisa Colleges. 
 
Table 4.2: Unisa academic population per age group and years in service as at 
30 April 2006  
Age 
Service >35 36 – 50 51 -59 60 < Total 
0 – 5 years 232 276 106 20 634 
6 – 10 years 41 112 24 8 185 
11 – 20 years 3 218 133 27 381 
21+ years  0 37 134 62 233 
Grand total 276 643 397 117 1 433 
 
4.4.2 Academic qualifications 
 
Table 4.3 shows the academic qualifications of Unisa academic staff per College. Of 
the total Unisa academic staff component, 489 hold a doctoral degree and 366 a 
master’s degree. 
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4.4.3 Subject discipline 
 
Chart 4.1 and Table 4.4 show that the Unisa College of Human Sciences is the 
largest, consisting of 520 staff members, followed by the College of Economic and 
Management Sciences with 376 staff members and the College of Law with 166 staff 
members. The College of Science, Engineering and Technology has 105 staff 
members and the smallest Unisa College is that of Agriculture and Environmental 
Sciences with 21 staff members. 
 
32%
43%
9%
14%
2%
College of Agriculture &
Environmental Sciences
College of Economic &
Management Sciences
College of Human Sciences
College of Law
College of Science,
Engineering & Technology
 
Chart 4.1: Academic population per Unisa College as at 30 April 2006 
 
4.4.4 Gender and academic position 
 
In terms of gender distribution, there are more female academics (618) employed by 
Unisa than male academics (570), as tabulated in Table 4.4. There are approximately 
226 professors and 192 associate professors at Unisa. 
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Table 4.3: Academic population qualifications per Unisa College as at 30 April 
2006 
College of Agriculture & Environmental Sciences Total number of staff 
Doctor Technologiae Degree 3 
Doctoral Degree 6 
Magister Technologiae Degree 5 
Master’s Degree 1 
Honours Degree 3 
National Higher Diploma 2 
Grade 12/Standard 10 1 
Subtotal 21 
College of Economic & Management Sciences Total number of staff 
Doctor Technologiae Degree 3 
Doctoral Degree 97 
Magister Technologiae Degree 15 
Master’s Degree 125 
Honours Degree 93 
Postgraduate Bachelors Degree 1 
Professional First Bachelors Degree 21 
Baccalaureus Technologiae Degree 1 
General Academic First Bachelors Degree 2 
Informal qualification 1 
National Diploma 4 
National Higher Diploma 12 
Other qualification 1 
Subtotal 376 
College of Human Sciences Total number of staff 
Doctor Technologiae Degree 8 
Doctoral Degree 299 
Magister Technologiae Degree 3 
Master’s Degree 166 
Honours Degree 34 
Professional First Bachelors Degree 3 
Baccalaureus Technologiae Degree 2 
General Academic First Bachelors Degree 2 
National Diploma 2 
National Higher Diploma 1 
Subtotal 520 
College of Law Total number of staff 
Doctor Technologiae Degree 5 
Doctoral Degree 19 
Magister Technologiae Degree 7 
Master’s Degree 13 
Honours Degree 5 
Postgraduate Bachelors Degree 4 
Professional First Bachelors Degree 108 
National Higher Diploma 2 
National Diploma 3 
Subtotal 166 
College of Science, Engineering & Technology Total number of staff 
Doctor Technologiae Degree 1 
Doctoral Degree 48 
Magister Technologiae Degree 6 
Master’s Degree 25 
Honours Degree 12 
Professional First Bachelors Degree 6 
National Diploma 1 
National Higher Diploma 4 
Grade 12/Standard 10 2 
Subtotal 105 
Grand total 1 188 
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Table 4.4: Gender and post level of academic population per Unisa College as 
at 30 April 2006 
College of Agriculture & Environmental Sciences  Female Male Total 
Academic Head of Department 0 1 1 
Executive Director 0 1 1 
Professor 2 0 2 
Associate Professor 1 2 3 
Senior Lecturer 2 1 3 
Lecturer 4 3 7 
Junior Lecturer 2 1 3 
Other 0 1 1 
Subtotal 11 10 21 
College of Economic & Management Sciences Female Male Total 
Academic Head of Department 0 2 2 
Professor 13 47 60 
Associate Professor 22 33 55 
Senior Lecturer 74 51 125 
Lecturer 37 36 73 
Junior Lecturer 21 22 43 
Academic Assistant 9 9 18 
Subtotal 176 200 376 
College of Human Sciences Female Male Total 
Academic Head of Department 2 3 5 
Professor 27 69 96 
Associate Professor 47 45 92 
Senior Lecturer 82 64 146 
Lecturer 104 44 148 
Junior Lecturer 16 6 22 
Academic Assistant 7 4 11 
Subtotal 285 235 520 
College of Law  Female Male Total 
Academic Head of Department 0 2 2 
Professor 25 31 56 
Associate Professor 16 11 27 
Senior Lecturer 26 12 38 
Lecturer 14 12 26 
Junior Lecturer 4 9 13 
Academic Assistant 1 2 3 
Other 0 1 3 
Subtotal 86 80 166 
College of Science Engineering & Technology Female Male Total 
Professor 4 8 12 
Associate Professor 8 7 15 
Senior Lecturer 18 9 27 
Lecturer 20 14 34 
Junior Lecturer 9 6 15 
Academic Assistant 1 1 2 
Subtotal 60 45 105 
Grand total 618 570 1 188 
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4.4.5 Research activity of the population 
 
Unisa research output submitted to the Department of Education for subsidy 
purposes rose by 14.83% between 2004 and 2005. Unisa had 76 National Research 
Foundation rated researchers in 2005 and 81 in 2006 (Unisa, 2005:5; Unisa, 
2006:13). Table 4.5 presents Unisa research outputs for 2004 and 2005 per College. 
The College of Humanities had the highest research output in 2004 and 2005, 
followed by the College of Law. However, when comparing research output per staff 
member, the College of Law has the highest output at Unisa. 
 
Table 4.5: Unisa research output for the period 2004 to 2005 (Unisa, 2007) 
UNISA College Articles in accredited journals 
2004 2005 
Human Sciences 218.62 246.50 
Law 163.70 143.49 
Economic and Management Sciences 46.90 68.76 
Science, Engineering & Technology 30.99 29.61 
Agriculture & Environmental Sciences  3.17 4.16 
Grand total 470.54 502.26 
 
 
4.4.6 Professional activities of the population 
 
Ocholla (1999:121) defines the activities of an academic as follows: “conduct 
interpersonal dialogue between themselves, register ongoing as well as completed 
research, visit each other’s research stations, units and laboratories, participate in 
conferences, seminars and workshops, exchange correspondence on publications, 
conduct research, prepare and report research results, publish and teach. 
Universities expect academics to conduct research, publish, teach, participate in 
academic administration and be involved in community service. Career growth and 
credibility depends on research and publication record”. 
 
Academics at Unisa, a distance education institution, are typically involved in 
distance teaching and learning, and occasionally lecture face to face. They usually 
participate in a variety of professional scholarly activities. They conduct research, 
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write and publish scholarly books, reports and journal articles, serve as journal 
editors, participate in presentations, conferences, seminars and workshops, present 
short courses and perform administrative tasks. Academics devote a great deal of 
time to reading, browsing and keeping up to date with the literature in their respective 
subject fields. 
 
Koen (2003) explored the employment trends, demographic and educational 
characteristics of academics at South African higher education institutions. The 
workloads of academics have increased dramatically due to the student growth rates 
that are much higher than staff growth rates (Koen, 2003:503). This impacts 
negatively on the time academics have available to read, search the Web, use the 
academic library and conduct research. The dramatic increase in academic 
information published globally in various formats creates an overload of information. 
In order to manage and consume the maximum amount of information in the least 
time, the academics choose e-resources that are quick and easy to access. 
 
4.5 Rationale for and benefits of the study 
 
The potential of the open Web in meeting academic information needs requires a 
thorough exploration of how it is used and cited and its overall impacts on the 
academic community. The impetus of this study is to explore if freely available open 
Web resources and scholarly Web search engines have changed the information-
seeking and citation behaviour of Unisa academics.  
 
Phase 1 of this study intended to make sense of the shifts that occurred in the 
complex scholarly Web landscape by determining the relationship between Web-
based references and non-Web-based references in the reference lists of Unisa 
academics. The research addressed the issue of how the Web features as a 
scholarly information resource in the research publications of academics in Unisa by 
calculating and analysing citations with a Uniform Resource Locator (URL). The 
focus was the citation habits of the Unisa academic researcher as a client group and 
their use of Web resources.  
 
Phase 2 of the research endeavoured to understand the interaction of the academic 
with the open Web, how the academic community perceives the open Web in terms 
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of usefulness and how the open Web is used to satisfy academic and research 
information needs. The aim is to gain an understanding of the actual use of the 
scholarly open Web by academics, reliance on the open Web and effects on the 
academic library. 
 
The literature review indicated that there is very little South African research or data 
available about Web citation patterns, Web search behaviour of academics, as well 
as academic perceptions and utilisation of the open Web as an academic information 
resource. The literature review (Chapter 3) reveals that internationally, scholarly 
research touched on the attitudes of academics towards the open Web as a research 
tool, but did not focus exclusively on this aspect. In particular, the researcher of this 
study wanted to ascertain if the scholarly Web search engines that were introduced 
between 2001 and 2005 had an impact on the academic as an information seeker. 
The findings of the research will determine to what extent the Web changed the 
citation and information-seeking behaviour, needs, preferences and expectations of 
academics as academic library clients in South Africa.  
 
4.6 Purpose and aim of the study  
 
International research indicates that Web access has a profound effect on scholarly 
information seeking, use of the academic library and citation practices. This study 
determined the impact of the Web on citation and information-seeking behaviour of 
academics in a distance education institution in South Africa (Unisa). This research 
project used two data collection methods, with the following aims: 
 
1. The aim of the Web citation analysis study was to assess the impact of Web 
information resources on citation patterns of academics at Unisa. In addition, it 
was determined to what extent academics cite the Web and how frequently 
Web sources are cited (reference lists) compared to traditional print sources. 
The importance of Web-based electronic format vs. traditional print-based 
sources in the selection of information resources was established. 
 
2. The aim of the questionnaire was to determine the impact of the open Web 
and Web search engines on information-seeking behaviour and academic 
library use among academics. The researcher wanted to understand why an 
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academic chooses the academic library resources (print and electronic) as a 
source of information as opposed to using the free open Web, or vice versa. 
The focus of the research is an enquiry into the issues that play a role in the 
decision-making process when academics select the academic library as a 
place to seek information (virtual and physical) and/or the free open Web. 
 
4.7 Research methodology 
 
The rationale of the study directed the research methodology that was employed for 
the two phases of the research project. The following section discusses the research 
problem, research approach, the sampling and research design. 
 
4.7.1 Research problem 
 
Emory and Cooper (1995:56-56) suggest that the research problem should be 
composed of a “hierarchy of questions with a descending level of specificity”. The 
main objective of the question hierarchy is to achieve a focus on the research 
problem as a result of increasingly descriptive questions. The proposed hierarchy of 
questions is illustrated in Figure 4.2. 
 
 
 
 
 
 
 
Figure 4.2: Question hierarchy (Emory & Cooper, 1995) 
 
The following research question was formulated for the research project:  
 
What is the impact of the Web on the citation and information-seeking behaviour of 
academics? 
 
In order to address this research problem successfully the following subproblems (i.e. 
investigative questions) were identified: 
Problem Statement 
 
The problem that has 
prompted the research. 
Research Question 
 
The single objective that 
best states the objective 
of the research project. 
Investigative Questions 
 
Those questions that must be answered 
satisfactorily to support the research 
question. 
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Phase 1: Web citation analysis 
• Do academics cite the Web as a scholarly information resource in reference lists? 
• Do the Web citation patterns vary between academics from different subject 
disciplines? 
 
Phase 2: Questionnaire 
• Have academics accepted the open Web as a useful information resource and 
Web search engines as search and retrieval tools for academic and research 
purposes? 
• How do academics rate the open Web as an information resource compared to 
the academic library? 
• What factors influence the choice when selecting the open Web or the academic 
library as an information provider? 
• What is the impact of the open Web on the need for and usage of the physical 
academic library, academic librarians and traditional academic library information 
resources and services in an increasingly electronic information environment? 
• How do academics currently use the open Web (usage patterns and behaviour) 
and the academic library resources (physical and virtual) when seeking academic 
and research information? 
 
4.7.2 Research approach 
 
The Dictionary of Statistics and Methodology (Vogt, 1998:246) defines research as a 
“systematic investigation of a subject, aimed at uncovering new information 
(discovering data) and/or interpreting relations among the subject’s parts 
(theorizing)”. 
 
Kumar (1999:14) identifies eight steps in the process of conducting scientific 
research: 
Step 1: Formulating a research problem 
Step 2: Conceptualising a research design 
Step 3: Constructing an instrument for data collection 
Step 4: Selecting a sample 
Step 5: Writing a research proposal 
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Step 6: Collecting data 
Step 7: Processing data 
Step 8: Writing a report. 
 
Stokes (1997) identifies two types of research: 
1. Basic research refers to a theoretical or experimental investigation to advance 
scientific knowledge where immediate practical application is not a direct 
objective. The focus of this type of research is therefore to “…contribute to 
general knowledge and an understanding of nature and its laws…”, thereby 
generating theoretical knowledge, without any given application in mind.  
2. Applied research focuses on an experimental investigation, which makes use of 
existing knowledge for new applications or to significantly improve existing 
applications. It is therefore directed to meet specific needs by gaining 
comprehensive knowledge and understanding of the application, enabling the 
solving of imminent problems.  
 
The exact nature of the research approach (whether applied or basic research) can 
be classified by Stokes (1997), who developed a four-quadrant model (Figure 4.3). 
According to Stokes, research should be considered in the following two dimensions: 
• Inspired by considerations for use 
• The quest for fundamental understanding. 
 
As illustrated in Figure 4.3, the upper left quadrant captures the traditional paradigm 
of basic research. Stokes (1997) calls this quadrant the Bohr’s quadrant. Edison’s 
quadrant (bottom right) represents the traditional, applied research model. Within this 
quadrant researchers like Edison will be more interested in making something work 
or in solving a practical problem, thus focusing more exclusively on the 
considerations for research application.  
 
Under the Sterile quadrant (bottom left), research is classified that neither seeks 
fundamental understanding nor considers use. This quadrant is typical of the 
research conducted by academics challenged with the directive to publish or perish 
only to improve their careers. The most important quadrant applicable to this study is 
Pasteur’s quadrant (upper right). Stokes (1997) describes the research of Pasteur as 
“use-inspired research”. This type of research is devoted to solving problems in order 
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to improve the lives of people, and is therefore the ultimate research type considered 
to be inspired by the quest for both fundamental understanding and consideration of 
use.  
 
The research conducted in this project can be classified under Pasteur’s quadrant as 
its main objective is to discover new facts, knowledge and information about the 
impact of the Web on the information-seeking and citation behaviour of Unisa 
academics. Through this project, insight will be gained into the shifts that have 
occurred in information-seeking and citation patterns as a result of the presence of 
the Web, and how academics perceive the open Web and Web search engines as 
information retrieval tools, compared to the academic library. The results of the study 
can be used in the general planning of academic library services, training and 
marketing programmes, and overall lead to a more customer-focused service. 
 
Figure 4.3: Research classification quadrants (Stokes, 1997) 
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Quantitative research is generally “research where there is some attempt to 
summarise the data and/or describe the relationship found using numbers. Statistical 
analysis is certain to accompany such data collection” (Cramer & Howitt, 2004:133).  
 
Table 4.6 shows the difference between quantitative and qualitative research 
methodologies. The empirical research conducted in phases 1 and 2 of this project 
followed a quantitative research approach.  
 
Table 4.6: Comparison between quantitative and qualitative research  
Dimensions Quantitative Qualitative 
Purpose Prediction and control. Understanding: Seeks why. 
Reality Stable: Reality is made up of facts and does not change. 
Dynamic: Reality changes with people's 
perceptions. 
Viewpoint Outsider: Reality is what quantifiable data indicates. 
Insider: Reality is what people perceive 
it to be. 
Values 
Value-free: Values can be controlled 
with appropriate methodological 
procedures.  
Value-bound: Values are important and 
need to be understood during the 
research process. 
Focus Particularistic: Selected, predefined variables are studied. 
Holistic: A total or complete picture is 
sought. 
Orientation Verification: Predetermined hypotheses are investigated. 
Discovery: Theories and hypotheses 
are evolved from data as they are 
collected. 
Data Objective: Data are independent of people's perceptions. 
Subjective: Data are perceptions of the 
subjects in the environment (context).  
Instrumentation 
Non-human: Reconstructed 
instruments such as surveys, 
questionnaires, rating scales, tests. 
Human: The human person is the 
primary data collection instrument such 
as observing and reporting on 
behaviour and expressed feelings. 
Conditions Controlled: Investigations are conducted under controlled conditions. 
Naturalistic: Investigations are 
conducted under natural conditions. 
Results Reliable: The focus is on design and procedures to gain replicable data.  
Valid: The focus is on design and 
procedures to gain rich, real and deep 
data. 
 
(Adapted from Steinback & Steinback, 1988) 
 
4.7.3 Sampling 
 
A sample is a “set of cases drawn or selected from a larger set or population of 
cases, usually with the aim of estimating characteristics of the larger set or 
population” (Cramer & Howitt, 2004:144). 
 
There are two major groups of sampling procedures, classified in general as 
probability sampling, based on randomisation, and non-probability sampling, done 
without randomisation (De Vos, Strydom, Fouché & Delport, 2002:13). 
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4.7.3.1 Probability sampling  
 
A probability sample is one in which each person in the population has the same 
known probability of being selected. Types of probability sampling are (De Vos, 
Strydom, Fouché & Delport, 2002:205): 
 
• Simple random sampling, where each individual case in the population 
theoretically has an equal chance to be selected for the sample, as selection is 
random from a list of the target group population. 
• Systematic sampling, where only the first case is selected randomly, 
preferably from a random table. All subsequent cases are selected according 
to a particular interval in a systematic manner (e.g. every tenth case on a list 
of names is selected). 
• Stratified sampling, where the universe is divided into a number of strata that 
are mutually exclusive and the members of which are homogeneous groups 
with regard to characteristics such as age, gender and home language.  
 
4.7.3.2 Non-probability sampling 
 
Non-probability sampling takes place when members are selected from the 
population in some non-random manner. Types of non-probability sampling are as 
follows (De Vos, Strydom, Fouché & Delport, 2002:207): 
• Convenience sampling is a method of sampling in which cases are selected 
because of the convenience of accessing them and not because they are 
thought to be representative of the population. 
• Purposive sampling is “based entirely on the judgement of the researcher. 
The sample is composed of elements that contain the most characteristic, 
representative or typical attributes of the population”. 
• Quota sampling “draws a sample as close to a replica of the population as 
possible, and represents the population as such. A cross-section of the 
population is involved, in that particular categories of persons, according to the 
distribution of these categories in the relevant population are sampled”. The 
sample sizes taken from each category are usually selected in proportion to 
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the category sizes, and sample elements are collected at random in the 
various categories until the desired quotas are reached. 
• Snowball sampling is used to investigate unknown phenomena and relies on 
referrals from initial subjects to generate additional subjects. A “person is 
requested to identify further people who could make up the sample”.  
4.7.3.3 Phase 1: Web citation analysis 
 
Convenience sampling was used for phase 1 of the research project. The total 
number of research articles that Unisa submitted as research output to the 
Department of Education (DoE) for 2004 was selected as a non-random convenience 
sample. At the time the research was conducted (June 2005), it was the first research 
output Unisa submitted to the DoE collectively as a newly merged institution. The 
researcher was limited in that it was the only research output available. The 
retrospective years could not be accessed as it did not reflect the output of the three 
merger partners as a whole. The research gives a narrow analysis of Unisa 
academics, in that only research articles published in one year (2004) were 
examined.  
 
4.7.3.4 Phase 2: Questionnaire 
 
For this phase of the research project convenience sampling was selected as a non-
random technique for the sample population due to the ease of access, the low cost 
and the convenience of the availability and accessibility of the respondents (Kumar, 
1999:162). “Non-random or non-probability sample designs do not follow the theory 
of probability in the choice of elements from the sampling population” (Kumar, 
1999:160). A disadvantage of this method is that respondents might have 
characteristics that are unique to them and therefore are not representative of the 
total sampling population (Kumar, 1999:161). 
 
The study was limited in that it surveyed respondents from Unisa only, a distance 
higher education institution, and therefore the results cannot be generalised to other 
universities. The entire Unisa academic staff establishment was approached to 
participate in the survey. Participation in the survey was voluntary and it is thus a 
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self-selected sample. Therefore, the realised sample was a non-random sample, and 
the findings cannot be generalised to the total sampling population.  
 
4.8 Research design 
 
The research strategy (survey) used the following quantitative data collection 
methods (Denscombe, 2003:7):  
• Web citation analysis (document analysis) 
• Structured questionnaire. 
 
The following is a discussion of each of these data collection methods (refer to  
Figure 1.1).  
 
4.8.1 Phase 1: Web citation analysis  
 
The citation analysis technique employed in the study was bibliographic reference list 
examination. Bibliographic references are defined by Sellitto (2004) as “references 
that appear as a list at the end of the article”. This procedure is unobtrusive, the data 
are conveniently localised in one area of the document, and it is easy to calculate the 
number of citations (Okrent, 2001:8).  
 
The main source of data for the research was all the citations contained in 
bibliographic reference lists, endnotes and footnotes of accredited research journal 
articles submitted by Unisa to the Department of Education for subsidy purposes. 
The 2004 research output, compiled by the Bureau for Management Information at 
Unisa, was the first comprehensive and integrated list that combined the research 
output produced as a merged institution.  
 
The total study population consisted of 458 peer-reviewed academic research articles 
authored by Unisa academic staff. The Web citation analysis study was carried out in 
June 2005.  
 
The citation format of the journal articles varied, with some articles containing 
footnotes or endnotes and/or bibliographies. For the purpose of this study, the term 
“reference list” is used throughout and includes footnotes and endnotes. During the 
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examination of the reference lists, a Web citation was identified as a Web resource if 
a URL was present or the reference indicated WWW or Internet or online.  
 
The references listed for each article were analysed and the data were gathered by 
calculating the total number of references that appeared in the list of references. 
Thereafter the reference list of each article was checked to determine if it contained 
references to Web-based information resources such as URLs of webpages or 
websites. A citation count was done of the total number of Web references cited in 
the article.  
 
Data concerning each article were entered into a spreadsheet. For every article, the 
following information was recorded: title of the journal, volume and issue of the 
journal, total number of citations, total number of Web citations, author and subject 
discipline (College affiliation). Many articles had multiple authors, but only the first 
(main) author and affiliation were captured in the spreadsheet.  
 
A total of 57 articles were discarded from the study for the following reasons:  
• The photocopy available was incomplete or of very poor quality. 
• There were no reference lists or bibliographies in the articles. 
• Journal articles (mostly the Law subject discipline) could not be used due to the 
reference style of articles containing in-text references, that is, the references 
formed part of the article text. These references were not numbered and very 
difficult to identify and count. 
• The print copy of the article was not available. 
 
The research design enabled the researcher to compare and contrast results by 
subject discipline. The data were analysed by broad subject discipline, based on the 
Unisa academic College structure, to identify any differences in patterns of use and 
preferences between the groups (Naudé, Rensleigh & Du Toit, 2005). 
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4.8.2 Phase 2: Questionnaire 
 
This section will briefly present a description of the benefits and disadvantages of 
using questionnaires in data gathering, and the aim, design, structure and format of 
the questionnaire used for this study. In addition, the pre-testing and piloting process, 
as well as the final survey administration are also described. 
 
4.8.2.1 Questionnaire as a data collection instrument 
 
A library user survey can be described as a “questionnaire administered to users of a 
library to find out what brings them to the library, how they normally use the 
resources and services it provides, their subjective evaluation of the quality of their 
experiences, and any suggestions for improvement (feedback)“ (Reitz, 2004:751). 
 
Troll Covey (2002:6) defines a questionnaire as “self administered interviews in which 
the instructions and questions are sufficiently complete and intelligible for 
respondents to act as their own interviewers. The questions are simply stated and 
carefully articulated to accomplish the purpose for which the survey is being 
conducted. Survey questions typically force respondents to choose from among 
alternative answers provided or to rank or rate items provided. Such questions 
enable a simple quantitative analysis of the responses. Surveys can also ask open 
ended questions to gather qualitative comments from the respondents“. 
 
A questionnaire was chosen for data collection as it allowed the researcher to reach 
a large number of academics easily and economically. Troll Covey (2002:7) is of the 
opinion that surveys are an effective method to collect data about the current 
information needs, behaviour, expectations, opinions, perspectives, preferences and 
attitudes of respondents, but the disadvantages are that they must be simple, 
impersonal and brief. Surveys are conducted to determine shifts in usage patterns 
and frequency of use. If the questionnaire is too long, respondents lose interest and 
fail to answer all the questions. Another disadvantage is that nobody is present to 
explain questions or provide additional information. Nicolas (2000:127) states that the 
compilation of a good questionnaire is the biggest challenge associated with this 
method. Low response rates are also problematic when this means of data gathering 
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is used. Another drawback of a questionnaire is that it is less useful in providing 
comprehensive answers. 
 
A further limitation of questionnaire-based research is that information behaviour and 
personal preferences vary depending on the information need at that specific 
moment. The barriers, benefits, advantages or disadvantages of each information 
resource influence the information retrieval tool chosen, information-seeking 
behaviour and usage pattern. Information seeking is an interactive, dynamic and 
complex activity. It is not a simple, linear process where a need for information is 
identified, an information resource is selected (Web or academic library), a search is 
conducted and the information is accessed and located (Barry, 1995:111). 
Academics have access to a variety of information resources. Various factors 
influence their decision to choose a particular resource and these vary according to 
the personal characteristics, skills and circumstances of the searcher at that 
particular moment in time. Very often the information seeker does not select one or 
the other resource exclusively, but uses the resources in tandem and to complement 
each other (Abels, 2004; Boyd, 2004). 
 
Web-based surveys are inexpensive to conduct, but it is easier for respondents to 
ignore a Web survey. Paper surveys are slow and expensive to conduct, unless they 
are distributed via e-mail and then printed out by the respondent. In any of these 
cases follow-up is needed to ensure an adequate response rate (Troll Covey, 
2002:8). 
 
4.8.2.2 Aim of the questionnaire 
 
The questionnaire was designed to gather evidence relating to the following broad 
issues: 
• To establish Web related trends regarding frequency of use, experience and 
perception of the usefulness of the scholarly Web by academics. 
• To provide information on changes in academic library use as a result of access 
to the Web, e.g. preferences, satisfaction levels and problems experienced when 
using the information resources. 
• To study awareness and motivation to use the scholarly Web. 
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• To ascertain how the availability of open Web information resources has affected 
the experience, perceptions, use and search habits of academics as library 
clients. 
• To determine the perceived levels of success in and barriers to finding information 
on the open Web and academic library. 
• To explore to what extent academics currently access information on the open 
Web and the academic library, and the perceived advantages and shortcomings 
of accessing information in this way.  
• To gain insight into the relative significance of the open Web as a research tool 
for academics.  
• To determine Web usage and access from work and home. 
• To find correlations between demographic variables (such as age, gender and 
level of education) and Web usage or academic library use. 
• To identify the differences in patterns of use and behaviour between academics 
from different subject disciplines. 
 
4.8.2.3 Questionnaire design 
 
A knowledge gap was identified in terms of the Web information-searching practices 
of South African academics. A questionnaire was designed in conjunction with 
STATCON at the University of Johannesburg. The aim of the questionnaire was to 
ascertain how Unisa academics perceive the Web and the academic library as 
information resources and the criteria used when selecting the open Web and/or the 
academic library as an information retrieval method. Furthermore, the investigation 
aimed to shed light on the extent to which Unisa academics use the open Web, the 
academic library, or a combination of the two when retrieving academic and research 
information. 
 
The questionnaire was preceded by an extensive in-depth literature review on an 
international scale. In developing the survey instrument, extensive use was made of 
information obtained from previous survey questionnaires and research reported in 
the literature. During the literature review process, several questionnaires used in 
previous studies were examined and suitable questions selected and adapted for 
inclusion in the survey. The benefits and problems of the different information 
resources were identified from a review of the literature. The questionnaire aimed to 
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cover as many of the issues identified in the literature as were pertinent to 
academics. 
 
In designing the questionnaire, care was taken to address the problems and flaws 
noted in previous studies conducted in this study field. Fister (2003:2) reports that a 
drawback of the Pew Internet study was that users do not perceive the full-text 
subscription databases as part of the academic library, but as part of the open free 
Web. Marcum and George (2003) also highlight the problem in the Outsell study. Due 
to the seamless nature of the Web, users are not able to distinguish between the free 
open Web information resources or academic library full-text information resources 
(subscription databases accessed via the Web that are purchased and licensed for 
exclusive use of academic library clients). It is not always clear to the survey 
respondents if the academic library’s online resources are included in or excluded 
from Web resources. A short definition of freely available open Web resources and 
academic library resources was given to the respondents as part of the questionnaire 
instructions to sensitise them to the difference. 
 
The use of unfamiliar terminology was avoided during the compilation of the 
questionnaire. Research by Jankowska (2004:53) indicates that respondents often 
omit answering confusing questions or wrongly interpret the questions when subject-
specific concepts or technological jargon are used in questionnaires. 
 
The study conducted by Outsell Inc. noted that an area of further research might be 
to examine the differences between the value placed on the various attributes and 
system features (e.g. speed of delivery, ease of access, search, printing, coverage) 
and the extent to which different user groups and disciplines believe that a given 
system or medium performs satisfactorily (Friedlander, 2002:9). One of the aims of 
the study was to address the issue noted by Friedlander above, by compiling a list of 
attributes or criteria through a review of the relevant literature (refer to Table 3.5). 
The questionnaire was developed to test and evaluate the importance of the different 
criteria or attributes identified (question 14 of the questionnaire). 
 
Adams and Bonk (1995:120) found that most user surveys describe the status quo or 
give a snapshot of the current state of affairs, with very little emphasis on future 
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strategy and planning. The questionnaire developed by the researcher of this study 
aimed to cover current satisfaction and future expectations (questions 18 and 23). 
 
Various studies were done that investigated the factors and criteria that govern 
search tool preferences. Each of these research studies used a different set of 
criteria for evaluating Web resources (Quigley et al., 2002; Vaughan, 1999; Zhang, 
1999, 2001). The researcher selected 18 criteria for evaluation in question 14 of the 
questionnaire. Cost and cost-effectiveness as criteria were excluded from question 
14 because the researcher did not view them as decision-making factors in the Unisa 
academic environment. Both the open free Web and the academic library provide 
information at no cost to the academic. Academics access academic library 
databases as well as the Web search engines free via the campus network. Although 
anonymity cannot be assured indefinitely, the researcher did not place any 
identification numbers on the questionnaires and also waived the option of asking 
respondents to identify themselves by any means.  
 
4.8.2.4 Questionnaire structure 
 
The aim of the survey instrument developed was to capture the data necessary to 
describe Web vs. academic library use as well as information search behaviour of 
academics. The respondents did not receive any incentive for participation in the 
survey. The survey instrument consisted of a five-page questionnaire, containing 32 
questions and developed in English only. All questions were closed, except for one 
open-ended question (question 25). The open-ended question (optional) allowed 
academics to make general comments or suggestions in the space provided. A five-
point Likert scale was used to measure use, satisfaction and agreement. 
Respondents were also required to rate various aspects on a scale from 1 – 5 in 
order to compare and contrast the academic library and the Web. Other questions 
required a yes/no answer. 
 
The questionnaire was divided into four sections: 
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Section A: Web use (questions 1 – 8) 
 
Section A consisted of eight questions and was preceded by a definition of the term 
“open Web” to clarify the concept for respondents and guide them when responding. 
Open Web resources were defined as follows: “Non-library, open, freely accessible 
and available Web-based information resources accessed via your Web browser, 
available to anyone searching or browsing the Web. It includes using general Web 
search engines such as Google or Yahoo!, or scholarly Web search engines like 
Google Scholar, Windows Live Academic or Scirus. Please note that e-mail use is 
excluded.” Academic Web search engines are a relatively new development and 
many respondents might not be aware of or familiar with these new search tools. 
Therefore general Web search engines and scholarly Web search engines were 
included. In question 1, respondents had to indicate if they used the Web. If the 
answer was negative, respondents were directed to the next section (B) of the 
questionnaire. Questions covered experience and skills with regard to using the open 
free Web (question 2), history of use (question 3), location where it is accessed from 
(question 4) and frequency of use (question 5). Competencies were self-assessed 
and not formally tested by the researcher. The usefulness and importance of the Web 
and Web search engines as a tool for research and teaching were also assessed 
(questions 6 and 7). Twelve possible barriers to using the Web as a resource were 
also surveyed (question 8). 
 
Section B: Academic library use (questions 9 – 12) 
 
Section B comprised four questions and was preceded by an explanation of the term 
“academic library resources” to define the context for respondents when answering 
the questions. Academic library resources were defined as “all the print resources as 
well as electronic or Web-accessible information resources licensed by the Unisa 
Library. Usage entailed physical use as well as virtual/remote use of the academic 
library collection and databases such as Proquest, EBSCO, ScienceDirect, Gale, 
etc., consisting of refereed and non-refereed literature.” Question 9 required 
respondents to indicate if they had used the academic library in the past year. If the 
answer was no, the respondents were requested to proceed to section C of the 
questionnaire. This section (B) enquired about the physical and virtual use of the 
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academic library, frequency of use and visits, and reasons for use and non-use. The 
importance of academic library staff was also explored (question 12). Frequency of 
electronic databases and OPAC use was surveyed in question 11. Question 10 
covered the self-reported skills and ability of academic library use. 
 
Section C: Preferences and perception of the Web vs. the academic library 
(questions 13 – 25) 
 
Section C was the longest part of the questionnaire and listed 13 questions to be 
completed by the respondents. The questions in this section collected data about the 
possible factors and criteria (listed in Chapter 4) that influenced the usage and 
attitudes of academics when choosing the Web and/or the academic library as 
information resources. The respondents were required to rate the academic library 
and the Web in terms of various criteria (question 14). They were also requested to 
rate the academic library and the Web in terms of usefulness in their specific 
discipline (question 15) and for specific academic and research activities (question 
13). Issues associated with the academics’ usage, such as perceptions of the 
resource and satisfaction with search results (question 18), were surveyed. The 
questions included the respondents’ mixed use of the open free Web and the 
academic library (question 20). Issues addressed were the decrease in library visits, 
current and future use (question 23), preferred method of searching (question 16), 
resource used most often (question 17), first resource consulted when gathering 
information (question 19) and changes in academic library usage patterns as a result 
of the Web (question 22). The impact of the Web on the use of traditional academic 
library materials and services (ILLs, reference and information queries, borrowing of 
books) was surveyed (question 21). Possible training needs were addressed in 
question 24. Question 25 was an optional open-ended question where general 
comments and suggestions were invited. 
 
Section D: Biographical information (questions 26 – 32) 
 
This part of the survey required respondents to answer seven questions. It requested 
personal and basic background data about the respondents, such as age (question 
26), gender (question 27), academic or subject discipline (question 28), post level 
(question 29), education level (question 30), years employed as an academic 
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(question 31) and publications produced in the last five years (question 32). Ethnicity 
was excluded from the biographic section of the survey, as it is a sensitive issue in 
the South African context. 
 
4.8.2.5 Questionnaire distribution format 
 
Despite the advantages of Web-based surveys, the questionnaire was distributed in 
both Web survey format and traditional paper-based survey format. The main reason 
for not selecting a Web-based survey format only was the problematic issues 
associated with this method noted in the literature. Zhang (2000:58) has found that 
biased samples and biased returns are a major problem when conducting a Web-
based survey. She (2000:66) concludes that even in Web related studies, where the 
potential respondents are Web users, a Web-based survey cannot be used 
exclusively to collect data if the researcher needs representative returns from a 
sample. Response bias can pose a problem in that Web users are more likely to 
respond than non-users. To reduce possible bias, the Web as a channel has to be 
combined with formats such as e-mail, fax and post. Zhang (2001:647) recommends 
the combination of the Web with alternative methods for distributing and receiving the 
survey replies, thereby taking advantage of the unique benefits offered by the Web, 
but also reducing the risk of limiting the responses to a certain group of respondents 
in the sample. 
 
The aspect that discouraged the researcher from using an exclusively Web-based 
survey was firstly that not all the respondents were necessarily comfortable with the 
electronic survey format and secondly the risk of limiting responses to certain 
individuals in the sample (self-selection). Academics that use the Web frequently and 
have a positive attitude towards the Web are more likely to respond towards a Web-
based survey. Participants of Web-based surveys usually have the necessary Web 
access, computer skills to use technology-based survey tools and feel comfortable in 
a Web environment. The use of a Web-based survey alone might have resulted in 
only academics predisposed to the use of technology responding. 
 
In this study respondents were given the option of completing the Web survey or 
alternatively to print out the questionnaire emailed in Adobe PDF format and return 
the completed paper questionnaire in person, via fax or internal mail. For an example 
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of the Web survey used in this study, refer to Appendix B. In addition, the paper-
based survey is appended as Appendix C. 
 
4.8.2.6 Pre-testing of the questionnaire  
 
In order to ensure the reliability and effectiveness of the survey instrument, the initial 
questionnaire was validated by conducting a pre-test on Unisa professional staff and 
subject librarians during July 2006. The individuals were requested to complete the 
questionnaire and to comment on any questions that were ambiguous, confusing, 
difficult to answer or poorly worded, and on the phrasing and sequence of questions, 
and also to identify possible misunderstandings and misperceptions of the questions, 
etc. The respondents were also requested to record the time needed to complete the 
questionnaire. The test revealed that it took respondents approximately 10 - 15 
minutes to complete. The questionnaire was modified based on the responses and 
suggestions received. The final questionnaire in Microsoft Word format was 
converted to Adobe PDF format.  
 
4.8.2.7 Piloting of the Web-based questionnaire 
 
A statistician from STATCON at UJ converted the questionnaire in Microsoft Word to 
a Web-based format. The StatPac (2007) online survey software package was used 
to host the questionnaire live on the Web. The Web survey was loaded on a UJ 
server. After the questionnaire was released on the Web, a pilot study was conducted 
among academics and librarians. The pilot test was conducted in July/August 2006 
and minor changes were made as a result. 
 
4.8.2.8 Questionnaire distribution and administration 
 
The final survey was carried out from 7 to 22 August 2006. Due to the merger, the 
Unisa ICT department was not able to provide the researcher with an e-mail list of 
Unisa academics. The researcher contacted the secretaries and administrative 
assistants of the Deans of the five Colleges of Unisa telephonically and requested 
them to distribute the questionnaires via e-mail to the academic staff on behalf of the 
researcher. The researcher compiled an e-mail (refer to Appendix D) requesting 
academics to participate in the survey and pointing them to the URL for the Web 
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survey. The paper-based survey (Adobe PDF format) was distributed as e-mail 
attachments via campus mail. Attached to the e-mail was the questionnaire in Adobe 
PDF format as well as the covering letter. The e-mail message was sent to the 
Deans’ offices for distribution. The secretaries in turn forwarded the e-mail to the 
academics in the respective Colleges. Furthermore, academics were also invited to 
participate in the survey via the intranet, using the daily general electronic notices e-
mailed to all Unisa staff members on three occasions: 11, 15 and 21 August 2006 
(see Appendix E). 
 
The Web-based questionnaire was available for participants on the Web from 
Monday 7 August 2006 to Tuesday 22 August 2006 (12 working days/16 calendar 
days) or two weeks. The respondents pointed their browser to a URL, and connected 
from Unisa to the survey located on a UJ server. The online survey as well as data 
collection were managed by the Statistical Consultation Service of UJ. 
 
4.8.2.9 Statistical analysis of the questionnaire 
 
In consultation with STATCON, hypothesis testing was conducted to test the 
reliability of the research questionnaire. The Cronbach alpha score was used to test 
the internal consistency of the scales in the questionnaire. The reliability of all the 
scales of this questionnaire was satisfactory as the Cronbach alpha scores were all 
greater than 0.7. Internal consistency has therefore been confirmed for the 
questionnaire used in this research project. The Pearson chi-square hypothesis test 
for independence and Fisher’s exact test were used to determine the statistical 
significance. 
 
4.8.2.10 Questionnaire covering letter 
 
A covering letter explained the importance of the information that respondents 
supplied. Respondents interested in the final results of the survey were also given the 
option of receiving an executive summary. The covering letter used in the study is 
appended as Appendix F. 
 
The covering letter to respondents stated: 
• The researcher’s affiliation with Unisa and theme of the research project 
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• A brief description of the goal and purpose of the research 
• A statement of the confidentiality and voluntary nature of the project. 
 
4.9 Summary 
 
This chapter outlined the two methodologies chosen for the research project. The 
selection, size and characteristics of the population were covered. An overview of the 
professional activities and information competencies of academics at Unisa was 
given. A brief history of the host organisation and the Unisa library was presented. A 
comprehensive description was presented of the data collection instrument used to 
solicit and capture the opinions, perceptions, attitudes and experiences of 
academics. The next chapter will review the key findings and results of the 
aforementioned empirical component of this study. 
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CHAPTER 5 
 
RESULTS OF THE EMPIRICAL RESEARCH 
 
5.1 Introduction 
 
The preceding chapter discussed the research design considerations and 
methodology of the study. This section reports the results of the citation analysis 
(phase 1) and the responses to the questionnaire (phase 2) of the research project. A 
general descriptive analysis of the data is given as well as an interpretation of the 
collected data. The relevant tables and charts derived from the data are included for 
reference. 
 
The research attempted to ascertain the effect of the open Web on the information-
seeking and citation behaviour of academics in Unisa. The study investigated the 
manner in which academics are using the academic library and open Web as 
information resources and the extent to which usage patterns and citation practices 
have altered as more scholarly research material becomes freely available on the 
Web. 
 
The data reported below indicate that academics are leveraging the academic Web 
and the abundance of open Web information available at their fingertips to satisfy 
scholarly information needs. The resulting changes in approaches to searching, 
finding and citing academic information as well as demands for traditional academic 
library services are outlined. 
 
5.2 Phase 1: Web citation analysis 
 
This phase of the study demonstrates to what extent academics cite Web documents 
in scholarly academic articles by comparing Web vs. non-Web citations. The 
researcher quantitatively analysed Web usage patterns by examining citations.  
 
The number of citations to the Web can be seen as an indicator of the impact of the 
Web on the Unisa academic community. The research sheds light on how Web 
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citation behaviour varies between the different subject disciplines (Colleges) in Unisa. 
Possible explanations for the low Web citation rate are also offered. 
 
A total of 458 journal articles were examined, 159 (34.7%) of which contained Web 
references and 299 (65.3%) had no Web references. Collectively, the journal articles 
contained a total of 20 825 references, 734 (3.5%) of which were Web references 
and 20 091 (96.5%) were non-Web references. There was an average of 45.5 
references per article and an average of 1.6 Web references per article. The greatest 
number of Web references cited in a paper was 26 and the lowest 0.  
 
Table 5.1 shows the proportion of Web references and non-Web references from the 
total references per Unisa College. Web references comprise a small percentage of 
the total citations.  
 
Table 5.1: Number of Web references grouped per Unisa College 
Unisa College Total 
references 
Number of non-
Web references 
Number of Web 
references 
Agriculture & Environmental Sciences 53 53 0 
Economic & Management Sciences 1 898 1 773 125 
Human Sciences 8 244 7 999 245 
Law 9 329 8 992 337 
Science, Engineering & Technology 1 301 1 274 27 
Total 20 825 20 091 (96.5%) 734 (3.5%) 
 
 
In Table 5.2, the proportion of journal articles containing Web references to the total 
number of journal articles is presented by disciplinary grouping (College). A third of 
the journal articles contained Web references, compared to two-thirds that did not 
have any Web references.  
 
The data in Table 5.2 suggest that the College of Human Sciences was the most 
active in terms of number of research articles published. The College of Agriculture 
and Environmental Sciences had a low research output in contrast to the other Unisa 
Colleges. The College of Agriculture and Environmental Sciences consists of former 
Technikon SA and Vista University (VUDEC) academics. These merger partners did 
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not have a strong research focus and were relatively new institutions, compared to 
the old established Unisa Pretoria campus with a longstanding tradition of research. 
 
Table 5.2: Comparison of the number of journal articles with Web references 
grouped per Unisa College 
 
Unisa College 
Total number 
of journal 
articles 
Number of journal 
articles without 
Web references 
Number of 
journal articles 
with Web 
references 
Agriculture & Environmental Sciences 2 2 0 
Economic & Management Sciences 60 31 29 
Human Sciences 229 165 64 
Law 121 61 60 
Science, Engineering & Technology 46 40 6 
Total 458 299 (65.3%) 159 (34.7%) 
 
 
Table 5.3 indicates the average number of Web references per journal article in the 
different Unisa Colleges. The College of Law cited the most URLs per article, 
followed by the College of Economic and Management Sciences. 
 
Table 5.3: Average number of Web references per article grouped per Unisa 
College 
Unisa College Average number of Web references per article 
Agriculture & Environmental Sciences 0 
Economic & Management Sciences 2.08 
Human Sciences 1.07 
Law 2.79 
Science, Engineering & Technology 0.59 
 
 
In Table 5.4, the percentage of Web references overall per College is reported. The 
frequency of Web citations by the Unisa Colleges can be classified into intense, 
moderate and light user groups. The College of Economic and Management 
Sciences used Web citations the most frequently (intense), followed by the College of 
Law. The College of Human Sciences and the College of Science, Engineering and 
Technology were moderate users, while the College of Agriculture and Environmental 
Sciences was identified as a light user.  
  135 
 
Table 5.4: Percentage of Web references grouped per Unisa College 
Unisa College Percentage of Web references 
Agriculture & Environmental Sciences 0% 
Economic & Management Sciences  6.7% 
Human Sciences 3.3% 
Law 6.1% 
Science, Engineering & Technology 1.6% 
Average 4.3% 
 
 
Listed below are possible issues and barriers that contribute to the reluctance of 
academics to cite Web resources: 
 
• The Web is perceived as an unstable, impermanent medium for scholarly 
communication and publication, making future retrieval of the cited content 
problematic. The Web cannot be trusted as a scholarly medium if readers cannot 
gain retrospective access to the original sources of the cited material.  
• Uncertainty concerning the correct citing conventions in terms of digital content 
can be a barrier to using Web resources.  
• There is a perception that Web information is inferior and lacks quality control. 
Academics prefer citing accurate peer-reviewed information.  
• There is a lack of skills and confidence in terms of criteria being used to evaluate 
Web information resources.  
• Academics are unaware of Web information resources. The Web is an enormous, 
disorderly and unstructured environment. It is time consuming and complex to 
retrieve relevant and reliable information without assistance.  
• Academics use the Web for research, but decide not to cite all documents used to 
prepare the article (reading list vs. reference list).  
 
The detailed statistical data are attached in Appendix G of this thesis. 
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5.3 Phase 2: Questionnaire 
 
This phase of the study reports on the results obtained from the questionnaire. The 
data collection instrument obtained the views and opinions of respondents on the key 
issues related to the use of the open Web and the academic library. 
 
The aim of the questionnaire among Unisa academics was to record the experiences, 
preferences and usage of and perceptions towards the freely available open Web 
resources, compared to the academic library resources (print and electronic). The 
data collected enabled the researcher to understand how the academic staff interact 
with and utilise open Web resources and academic library resources to satisfy 
academic and research needs, as well as the factors that influence the choice of an 
information resource. 
 
The findings reported are based upon a survey of 187 Unisa academics. The 
response rate was 15.7%. Of the 187 responses analysed, 21 (11.3%) were in paper-
based and 166 (88.8%) were in Web-based format. Unavailability of respondents due 
to research, recess, sick or maternity leave had a negative impact on the response 
rate. A limitation of the study is the low response rate, but the data give an indication 
of general attitudes, trends and patterns of academic information seekers on the 
open Web and in the academic library. The results of the empirical study are reported 
as percentages only. The detailed statistical data are attached in Appendix H of this 
thesis. 
 
5.3.1 Respondent profile and characteristics 
 
A profile of the 187 academics that participated in the survey is presented in the 
section below. It covers the biographical details (section D) furnished by respondents. 
 
5.3.1.1 Age of respondents 
 
Chart 5.1 shows the age distribution of respondents. The majority of the respondents 
(35.9%) were between the ages of 40 and 49. Furthermore, 28.3% of respondents 
were between the ages of 50 and 59 and 20.7% were between the ages of 30 and 
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39. Overall, the largest proportion (64.2%) of the respondents were between the 
ages 40 and 59. Three respondents (1.6%) did not answer this question. 
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Chart 5.1: Age distribution of respondents 
 
5.3.1.2 Gender of respondents 
 
Table 5.5 compares the gender profile of the respondents with the total population. 
Eighty-nine (48.6%) replies were received from females, 94 (51.4%) from males and 
4 (2.1%) respondents did not answer this question. The total population of the study 
was 570 males (48%) and 618 females (52%). Males were slightly over-represented 
and females slightly under-represented in the sample. 
 
Table 5.5: Gender profile of respondents compared to the population 
Academic population Respondents 
Gender Total % Total % 
Male 570 48 94 51.4 
Female 618 52 89 48.6 
Total 1 188 100 183 100 
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5.3.1.3 Academic position held by respondents 
 
As exhibited in Chart 5.2, the majority of respondents were lecturing staff (63.9), 
consisting of 31.1% lecturers, followed by 27.9% senior lecturers and 4.9% junior 
lecturers. Of the respondents, 15.8% were professors and 13.1% were associate 
professors. Four respondents (2.1%) did not respond to this question.  
 
The total population consisted of 226 (19%) professors, 192 (16.2%) associate 
professors, 339 (28.5%) senior lecturers, 288 (24.2%) lecturers, 96 (8.1%) junior 
lecturers and 10 (0.8%) heads of department.  
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Chart 5.2: Academic position held by respondents 
 
5.3.1.4 Subject discipline of respondents 
 
As illustrated in Table 5.6, the total population comprised 43% academics in the 
College of Human Sciences, 32% in the College of Economic and Management 
Sciences, 14% in the College of Law, 9% in the College of Science, Engineering and 
Technology and 2% in the College of Agriculture and Environmental Sciences. 
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Table 5.6: Comparison of academic population and respondents per Unisa 
College 
Academic population Respondents 
Unisa College Total % Total % 
Agriculture & Environmental Sciences 21 2 9 5 
Economic & Management Sciences 376 32 42 25 
Human Sciences 520 43 32 19 
Law 166 14 35 21 
Science, Engineering & Technology 105 9 52 30 
Total 1 188 100 170 100 
 
 
Charts 5.3 and 5.4 unveil the full respondent profile per Unisa School and College. 
The highest number of responses received was from academics belonging to the 
Unisa College of Science, Engineering and Technology (30%), followed by those 
from the College of Economic and Management Sciences (25%), the College of Law 
(21%) and 19% from the College of Human Sciences. The lowest response (5%) was 
received from the College of Agriculture and Environmental Sciences. Nine 
respondents (4.8%) did not indicate their subject discipline.  
 
5%
25%
19%21%
30%
College of Agriculture &
Environmental Sciences
College of Economic &
Management Sciences
College of Human Sciences
College of Law
College of Science,
Engineering & Technology
 
Chart 5.3: Questionnaire response rate per Unisa College 
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Chart 5.4 reveals that the majority of respondents were from the Unisa School of 
Computing (16.9%), followed by the School of Arts, Education, Languages and 
Communication (16.8%). The poorest response was from the School of Humanities, 
Social Sciences and Theology (1.1%). It is interesting that the highest response rate 
was from the Unisa School of Computing. The surmise is that respondents from the 
Computer Science subject discipline rely heavily on the Web for information and that 
could explain the high response rate. 
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Chart 5.4: Questionnaire response rate per Unisa School 
 
 
5.3.1.5 Academic qualifications of respondents 
 
Chart 5.5 depicts the academic qualifications of the respondents. The majority of the 
academics that responded to the questionnaire had a doctorate (44.3%), 38.8% had 
a master’s degree and 14.8% an honours degree. Four respondents (2.1%) chose 
not to answer this question. From the total population of 1 188, 489 (41.2%) had a 
doctorate, 366 (30.8%) a master’s degree and 161 (13.6%) an honours degree 
(Table 4.4).  
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Chart 5.5: Academic qualifications of respondents 
 
 
5.3.1.6 Work experience of respondents 
 
Chart 5.6 indicates the number of years employed as an academic (at Unisa or any 
other tertiary institution). Most of the respondents (37.5%) had been employed for 11 
to 20 years as an academic, followed by 24.5% respondents that had been employed 
for 21 years or more. From the data, it can be seen that a large proportion (62%) of 
the respondents had been academics for more than 11 years. Three of the 
respondents (1.6%) opted not to answer this question. 
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Chart 5.6: Years employed as an academic 
 
 
5.3.1.7 Academic publications of respondents 
 
Chart 5.7 reveals the publishing activity (refereed and non-refereed journal articles 
and chapters in books) of respondents in the last five years. Of the total respondents, 
34.1% had published one to three publications, 24.7% had published four to six, 
10.4% had published seven to nine and 13.2% had published ten or more 
publications. 17.6% of respondents had not published in the past five years. Studying 
the number of publications, most of the respondents (58.8%) had produced one to six 
academic publications in the last five years. Five of the respondents (2.7%) did not 
disclose the number of academic publications. 
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Chart 5.7: Number of research publications in the last five years 
 
To summarise, this section covered the biographical and personal details that were 
supplied by the respondents in section D of the questionnaire. The majority of the 
respondents were males, between the ages of 40 and 49 years, with 11 to 20 years’ 
experience and employed as lecturers. Furthermore, most of the respondents were 
from the College of Science, Engineering and Technology, had a doctoral degree 
and had published at least one to three publications in the last five years. 
 
5.3.2 Results of the questionnaire 
 
The results of the survey will be presented in three sections (A, B and C), 
corresponding to the sections as set out in the questionnaire.  The questions as 
posed to the respondents in the survey will be presented, followed by the data and 
interpretation.  
 
5.3.2.1 Section A: Open Web use  
 
The aim of section A of the questionnaire was to assess frequency of Web and Web 
search engine use, locations from where it was accessed, searching ability and 
experience. The usefulness and importance of the open Web for academic and 
research purposes was also surveyed.  
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Question 1: Have you used the open Web in the past year for academic or 
research information needs? 
 
The figures presented in Chart 5.8 show that a large majority of respondents used 
the open Web for academic and research purposes. Of the 187 respondents, 165 
(90.2%) had used the open Web in the past year compared to only 18 (9.8%) who 
indicated non-use. Four respondents (2.1%) did not answer this question.  
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Have not used the Web
 
Chart 5.8: Usage of the open Web for academic and research purposes  
 
As Table 5.7 illustrates, academics in the College of Science, Engineering and 
Technology were the most frequent users of the open Web, followed by the College 
of Economic and Management Sciences. A cross-tabulation analysis of questions 1 
and 28 showed no statistical dependency between the identified variables.  
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Table 5.7: Cross-tabulation of Web use (question 1) and Unisa College 
(question 28) 
Web use 
YES NO 
Unisa College Total % Total % Total % 
Agriculture & Environmental Sciences 9 5.6 0 0 9 5.1 
Economic & Management Sciences 35 21.9 7 38.9 42 23.6 
Human Sciences 30 18.8 2 11.1 32 18 
Law 31 19.4 4 22.2 35 19.7 
Science, Engineering & Technology 49 30.6 3 16.7 52 29.2 
Bureaus, institutes & centres 6 3.8 1 5.6 7 3.9 
Other 0 0 1 5.6 1 0.6 
Total 160 100 18 100 178 100 
 
Chi-square tests 
 
Value df Asymp. Sig. (2-sided) 
Pearson chi-square 13.691(a) 6 .033 
Likelihood ratio 10.238 6 .115 
Linear-by-linear association .009 1 .926 
N of valid cases 178   
(a) 7 cells (50.0%) have expected count less than 5. The minimum expected count is .10. 
 
The results indicate that Web search technology is driving changes in information 
searching and seeking. The Web search culture has altered the academic’s 
interaction with information. Access to the vast amount of useful, easily accessible, 
free academic information on the open Web has transformed the literature review 
process. The academic includes the open Web as a tool in literature research and 
academic information retrieval.  
 
Question 2: How would you rate your ability to find academic and research 
information on the open Web? 
 
Question 2 dealt with the self-reported skills of the respondents concerning their 
ability to find academic and research information on the open Web. Chart 5.9 shows 
that 39.5% of respondents rated their skills to find information on the open Web as 
good, 24.6% as very good, 24% as fair and 9% as excellent. Only 3% of respondents 
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indicated that their skills were poor. Generally, most of the respondents (73.1%) felt 
that their skills and ability to find information were adequate to very good. Twenty of 
the respondents (10.7%) did not answer this question. The search skills and 
confidence level of respondents suggest that academics are increasingly self-
sufficient in the location, access and usage of open Web information. 
 
 
 39.5%
 24%
 3%
 
24.6%
 9%
Poor
Fair
Good
Very good
Excellent
 
Chart 5.9: Ability to find academic and research information on the open Web 
 
Question 3: Indicate the number of years that you have been using the Web. 
 
Chart 5.10 reveals that 30.4% respondents had been using the Web for more than 
nine years, 20.8% for seven to eight years and 29.2% for five to six years. Only 
11.3% said that they had been using it for three to four years and 8.3% were novice 
users (less than two years). Nineteen respondents (10.2%) did not answer this 
question. As can be seen in Chart 5.10, a large percentage of respondents (80.4%) 
were experienced users, having used the Web for five years or more. The results 
show that most academics regularly use the Web and are at ease with the 
technology. 
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Chart 5.10: Number of years’ experience in using the Web 
 
Question 4: How often do you access the Web for academic and research 
purposes from each of the following locations? Office, home, academic library, 
other? 
 
As set out in Chart 5.11, the office and home were the most popular locations for 
Web access. 40.8% of respondents accessed the Web for academic and research 
purposes from the office on a daily basis, 32% accessed it weekly, 16.6% monthly 
and 7.7% quarterly. Very few respondents indicated lower usage. When asked about 
their Web usage from home, 9.5% used it daily, 27.2% weekly, 7.7% monthly and 
11.2% quarterly. The academic library was not a popular location to access the Web. 
Two respondents (1.2%) did not indicate how often they accessed the Web from the 
office, 21 respondents (12.4%) did not indicate home access and 32 respondents 
(18.9%) did not indicate academic library access. 
 
It is evident that academics prefer to use the Web from the comfort of their office or 
home. On-campus office access was the location most often used for connecting to 
the Web, followed by the home. In the open-ended question (number 25), academics 
also commented on access from home and the barriers experienced in this regard. 
Therefore, academics favour remote access to the open Web and academic library 
resources. 
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Chart 5.11: Location from where Web is accessed  
 
In terms of frequency of use, 36.7% of respondents accessed the Web from home on 
a daily or weekly basis and 72% of respondents accessed the Web from the office on 
a daily or weekly basis. It can be concluded that academics have incorporated the 
open Web as an everyday tool into their lifestyle and daily or weekly activities. 
 
Question 5: On average, how often do you use Web search engines  
(e.g. Google, Yahoo!) to find information for academic or research purposes? 
 
This question assessed how often Web search engines were used by academics to 
find information for academic and research purposes. As reflected in Chart 5.12, 
academics used Web search engines on a weekly (39.3%), daily (35.1%) or monthly 
(20.2%) basis. Nineteen respondents (10.2%) did not answer this question. 
 
There is a high rate of participation in Web activities by the academic community, 
with 74.4% of respondents using Web search engines to find academic and research 
information on a daily or weekly basis. It can be deduced from the results that Web 
searching is becoming habitual and Web search engines are an important search 
and retrieval tool used regularly. It is clear that academics have integrated Web-
based search services like Web search engines into their daily life. 
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Chart 5.12: Frequency of Web search engine use 
 
 
Question 6: How useful do you find the open Web and Web search engines 
(e.g. Google, Yahoo!) as tools for your academic and research purposes? 
 
Question 6 elicited data about the usefulness of the open Web and Web search 
engines for academic and research purposes. A close perusal of Chart 5.13 reveals 
that grouped together, 81% of respondents found the open Web and Web search 
engines useful (26.2%), very useful (34.5%) or indispensable (20.8%) when 
gathering information for academic and research purposes. Nineteen respondents 
(10.2%) did not answer this question. 
 
The responses received illustrate that academics are positive towards the open Web 
and Web search engines and they are widely used to conduct desktop research in 
cyberspace. The study indicates that the open Web is an important gateway to 
academic information and is used extensively to fulfil information needs. Despite the 
gaps and flaws in the coverage and content, the open Web is an important channel 
and research tool in information retrieval. 
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Chart 5.13: Usefulness of the open Web and Web search engines 
 
 
Question 7: Indicate the extent to which you agree or disagree with the 
following statement: “Information on the open Web has become an important 
resource for my academic and research work”. 
 
Question 7 posed the statement “Information on the open Web has become an 
important resource for my academic and research work”. Respondents were 
prompted to indicate agreement or disagreement on a five-point Likert scale. Chart 
5.14 details the results of the question. Overall, 84.9% of respondents indicated that 
they agreed (49.4%) or strongly agreed (35.5%) with the statement. Twenty-one 
respondents (11.2%) did not answer this question. 
 
In spite of the search, retrieval and quality issues with the open Web, the open Web 
as an information-rich environment has value and importance in the information-
gathering activities of the academic community. The results imply that e-research is 
increasingly being undertaken by academics in the open Web realm, outside the 
virtual and physical academic library. Thus, the open Web as an information resource 
supports research and teaching to some extent and is becoming a valuable research 
tool in information gathering.  
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Chart 5.14: Importance of the open Web as an academic and research resource 
 
 
Question 8: To what extent do you experience the following issues as barriers 
to using the open Web and/or Web search engines for research and academic 
work? 
 
The aim of the question was to elicit academic perceptions of obstacles in utilising 
the open Web and Web search engines for academic and research work. 
Respondents were required to indicate on a five-point Likert scale to what extent the 
12 issues or concerns listed in Table 5.8 limited them from using the open Web. The 
top three weaknesses that emerged were firstly, lack of time to search and browse 
the Web, secondly, information overload and thirdly, poor network speed and slow 
downloading of webpages. Of the respondents that answered the question, 63.3% 
experienced lack of time to search and browse the Web as a problem to a moderate 
(26.6%), large (26.6%) or very large extent (10.1%). As the tabulated data indicate, 
information overload was a drawback for 58% of respondents to a moderate (34.3%), 
large (14.8%) or very large extent (8.9%). Poor network speed and slow downloading 
of webpages was an impediment for 49.1% of respondents to a moderate (25.4%), 
large (15.4%) or very large extent (8.3%).  
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Table 5.8 ranks the barriers from the most important (1) to the least important (12), 
as experienced by the respondents. The ranking was calculated by adding the 
percentages of the columns Moderate extent, Large extent or Very large extent.  
 
Table 5.8: Barriers to using the open Web and/or Web search engines 
Barriers 
Very 
small 
extent 
Small 
extent 
Moderate 
extent 
Large 
extent 
Very 
large 
extent 
No 
response 
1. Lack of time to search and browse 
the Web (63.3%) 
32 25 45 45 17 5 
18.9% 14.8% 26.6% 26.6% 10.1% 3% 
2. Information overload (58%) 
36 30 58 25 15 5 
21.3% 17.8% 34.3% 14.8% 8.9% 3% 
3. Poor network speed and slow 
downloading of webpages (49.1%) 
30 52 43 26 14 4 
17.8% 30.8% 25.4% 15.4% 8.3% 2.4% 
4. Eye strain when reading on the 
PC screen (37.3%) 
52 48 37 20 6 6 
30.8% 28.4% 21.9% 11.8% 3.6% 3.6% 
5. Too many advertisements (34.9%) 
62 43 21 27 11 5 
36.7% 25.4% 12.4% 16% 6.5% 3% 
6. Web information constantly 
changes and disappears (30.2%) 
64 47 36 12 3 7 
37.9% 27.8% 21.3% 7.1% 1.8% 4.1% 
7. Lack of skills to use the Web 
effectively (27.3%) 
84 35 26 15 5 4 
49.7% 20.7% 15.4% 8.9% 3% 2.4% 
8. Fear of viruses and hackers 
(26.1%) 
65 56 22 18 4 4 
38.5% 33.1% 13% 10.7% 2.4% 2.4% 
9. Computer problems (hardware & 
software inadequacies) (25.5%) 
68 53 23 15 5 5 
40.2% 31.4% 13.6% 8.9% 3% 3% 
10. Fear of copyright infringement 
and/or plagiarism (24.3%) 
73 50 22 16 3 5 
43.2% 29.6% 13% 9.5% 1.8% 3% 
11. Fear of accidentally accessing 
undesirable Websites, e.g. 
pornography, gambling (15.4%) 
98 41 13 11 2 4 
58% 24.3% 7.7% 6.5% 1.2% 2.4% 
12. Fear of electronic surveillance/ 
spyware (lack of privacy)(13.6%) 
101 38 15 7 1 7 
59.8% 22.5% 8.9% 4.1% 0.6% 4.1% 
 
 
In question 8, option (m) of the survey, respondents had the opportunity to report 
other barriers (not covered above) experienced when searching the open Web. 
Listed below are some of the other problems and limiting factors expressed by the 
respondents. The verbatim quotes of the respondents are given in quotation marks:  
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1. Not all articles are accessible as payment is required to view the full-text of 
articles. 
2. “Inaccessibility of websites due to subscription or registration requirements.” 
3. Full-texts of “sources indexed on the open Web are often not available 
without a subscription - many journal articles are indexed by Google 
Scholar, but only the abstract is available from the publisher’s site”. 
4. Open webpages often present non-academic information that “propagate[s] 
misconceptions/unscientific information to public”. 
5. Open “Web information is very superficial” and not of an academic or 
research standard. 
6. “Credibility of Web resources.” 
7. “Assessing the quality of information found at a particular Website.” 
8. Open Web information very often does not cite sources or contain reference 
lists. 
9. “Web search engines are not specific enough.” 
10. The variation in search syntax, commands and retrieval language between 
Web search engines confuse Web searchers. “Search syntax and other 
engines than Google.” 
11. “SPAM and lost sites.” 
12. Unstable and ephemeral nature of open Web information. The “difficulty of 
finding the same sources of information retrieved previously, even when 
repeating the search using the same search terms”. 
13. “Saving and printing from a Website.” Printing sections of a Website: 
“printing only what I need”. 
14. “Software to assist in organising and analysing qualitative data and do 
clustering of issues.” 
15. Network problems caused by the “erratic Unisa network and firewall”. 
16. “Cost of broadband in South Africa.” 
17. “Cost of Internet dial-up charges for home use.” 
 
The main issues raised by respondents were the inaccessibility of Web content due 
to payment or subscription requirements (1 to 3), bias, quality and credibility issues 
with the open Web (4 to 8), Web search engine searching and retrieval problems (9 
to 10), transient nature of Web information (11 to 12), technical, network and 
software issues (13 to 15) and the cost of accessing the Web from home (16 to 17). 
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5.3.2.2 Section B: Academic library use 
 
The aim of section B was to assess frequency of physical and virtual academic library 
use, skills to find information in the academic library and the value of the academic 
librarian. 
 
Question 9: Have you used the academic library (physical and/or virtual use) in 
the past year for your academic or research information needs? 
 
Chart 5.15 illustrates academic library use, with 167 (91.8%) respondents reporting 
that they had used the academic library (physical and/or virtual) in the past year, 
compared to 15 (8.2%) that had not used it. Five (2.7%) respondents did not answer 
this question.  
91.8%
8.2%
Have not used the Library
Have used the Library
 
Chart 5.15: Academic library use 
 
In spite of the popularity and usage of free Web-based information services, the 
respondents valued the services and resources of the academic library. When open 
Web use (Chart 5.8) is compared to academic library use (Chart 5.15), overall, 
academic library use (91.8%) is slightly higher than open Web use (90.2%). Table 5.9 
shows that respondents in the College of Science, Engineering and Technology used 
the academic library the most. When cross-tabulating questions 9 and 28, no 
statistical dependency could be found between the identified variables (Table 5.9). 
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Table 5.9: Cross-tabulation of academic library use (question 9) and Unisa 
College (question 28) 
Library use 
YES NO 
Unisa College Total % Total % Total % 
Agriculture & Environmental Sciences 7 4.3 2 13.3 9 5.1 
Economic & Management Sciences 35 21.5 7 46.7 42 23.6 
Human Sciences 31 19 1 6.7 32 18 
Law 32 19.6 3 20 35 19.7 
Science, Engineering & Technology 50 30.7 2 13.3 52 29.2 
Bureaus, institutes & centres 7 4.3 0 0 7 3.9 
Other 1 0.6 0 0 1 0.6 
Total 163 100 15 100 178 100 
 
Chi-square tests 
 
Value df Asymp. Sig. (2-sided) 
Pearson chi-square 9.232(a) 6 .161 
Likelihood ratio 9.199 6 .163 
Linear-by-linear association 6.189 1 .013 
N of valid cases 178   
(a) 8 cells (57.1%) have expected count less than 5. The minimum expected count is .08. 
 
 
Question 10: How would you rate your ability to find the academic and 
research information that you require in the academic library? 
 
Question 10(a) and (b) surveyed the self-reported skills of respondents concerning 
their ability to find information in the academic library (print and electronic 
collections). Four respondents (2.3%) did not indicate their ability to find information 
in the academic library’s electronic collections and six respondents (3.5%) did not 
indicate their ability to find information in the academic library’s print resources.  
 
Chart 5.16 shows that 73.8% of respondents rated their skills to find information in 
the academic library’s electronic collections and databases as excellent (11%) or 
very good (29.1%) or good (33.7%). Only 5.8% rated them as poor and 18% as fair. 
When asked about their ability to find information in the academic library’s print 
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resources, a total of 79.1% rated their ability as good (28.5%), very good (32.6%), or 
excellent (18%). 5.8% rated it as poor and 11.6% as fair.  
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Chart 5.16: Ability to find information in the academic library 
 
 
As a whole, respondents rated their skills to find information in the academic library 
as very good, but they rated their skills to find information in the e-resources of the 
academic library slightly lower than their skills to find information in the print 
resources. The results show greater self-reliance in information retrieval. When 
comparing Chart 5.16 to Chart 5.9, it is clear that in general, respondents rated their 
ability to find information in the academic library (79.1% or 73.8%) higher than their 
ability to find information on the open Web (73.1%). Of the respondents, 2.3% did not 
indicate their ability to find information in the academic library’s electronic collections 
and 3.5% in the print resources.  
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Question 11: On average, how frequently do you use the following methods to 
access the academic library for your academic or research information needs? 
(a) Visit the academic library in person (physically) 
 
Respondents were surveyed about the frequency of in-person visits to the academic 
library. As Chart 5.17 demonstrates, 40.7% visited the academic library in person 
monthly, 27.9% quarterly, 19.2% weekly and 9.9% once a year. Only 1.2% of 
respondents said that they never visited the library. Two respondents (1.2%) did not 
respond to this question.  
 
On the whole, 59.9% respondents visited the academic library physically in person on 
a weekly or monthly basis. This confirms the importance of the academic library as a 
physical entity. There is less use of the academic library as a physical entity (Chart 
5.20), but the physical presence of the academic library remains important.  
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Chart 5.17: Frequency of in-person visits to the academic library 
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Question 11: On average, how frequently do you use the following methods to 
access the academic library for your academic or research information needs? 
(b) Use the academic library’s online catalogue http://oasis.unisa.ac.za 
(c) Use the academic library’s databases (EBSCO, Proquest, ScienceDirect, 
etc.) 
 
Question 11(b) and (c) surveyed respondents on the frequency of use of the 
academic library’s OPAC and the subscription databases. As can be gauged from 
Chart 5.18, the OPAC was used weekly by 47.1%, monthly by 25%, quarterly by 
15.1% and once a year by 4.7% of the respondents. Only 5.8% of respondents never 
used it. 
 
Academic library subscription database use was lower than OPAC use, with 30.8% 
that used it weekly, 22.1% monthly, 17.4% quarterly and 14% once a year. Twenty-
three respondents (13.4%) said that they never used them. 
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Chart 5.18: Use of the academic library's online catalogue and databases 
 
It is apparent that the electronic information resources of the academic library were 
used regularly by academics. The OPAC was used more frequently than the 
academic library databases on a weekly and monthly basis. Generally, the OPAC 
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was used weekly or monthly by 72% of respondents, compared to 52.9% that used 
the academic library databases. Four respondents (2.3%) did not indicate their use of 
the OPAC and use of the databases.  
 
Question 11: On average, how frequently do you use the following methods to 
access the academic library for your academic or research information needs? 
(d) Contact/consult (by e-mail, in person or telephonically) a librarian 
 
Question 11(d) surveyed respondents on how often they used the services of an 
academic librarian (by e-mail, in person or telephonically). As the results illustrate in 
Chart 5.19, 29.1% of respondents used the services of an academic librarian 
quarterly, 26.7% once a year, 21.5% monthly and 11.6% weekly. Only 9.3% never 
contacted an academic librarian. In general, 33.1% of respondents used the services 
of an academic librarian weekly or monthly. Three respondents (1.7%) did not 
respond to this question. 
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Chart 5.19: Frequency of contacting a librarian 
 
The results signify that the services of academic librarians were used by respondents 
in the Web era. This is supported by Charts 5.21 and 5.31. 
  160 
 
Question 12: Indicate the extent to which you agree or disagree with the 
following statement: 
(a) “Being able to access the academic library resources electronically makes 
visiting the library in person less important”. 
 
Question 12(a) asked respondents’ views on the importance of the academic library 
as a physical place in the light of the increasing availability of electronic academic 
library resources. Respondents indicated agreement or disagreement on a five-point 
Likert scale. 53.5% of the respondents indicated that they agreed (35.5%) or strongly 
agreed (18%) with the statement. Overall, 27.9% disagreed (18.6%) or strongly 
disagreed (9.3%) with this statement. 16.3% of respondents were neutral (Chart 
5.20). Four respondents (2.3%) did not answer this question.  
 
53.5% of respondents agreed or strongly agreed with the statement that access to 
the academic library’s e-resources made visiting the library in person less important, 
compared to 27.9% who disagreed or strongly disagreed. It can be concluded that 
research is conducted without the academic entering the physical library to some 
extent. The Web has released the academic from the limitations of academic libraries 
as physical places and expanded and enhanced their information-searching spheres 
to virtual places.  
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Chart 5.20: E-resources diminish the importance of the physical library 
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The results mean that e-services of the academic library are not making the library as 
a physical entity obsolete, but less important. There is a shift in usage from print to 
electronic format, with physical use of the academic library declining because 
information needs are satisfied electronically. The academic is accessing the 
academic library information in a different way, less physically and more virtually. The 
hybrid academic library with both electronic and traditional physical resources 
remains vital to research. The trend is towards a gradual shrinking of print resource 
usage and a broadening and growth in usage of the academic library’s e-resources. 
 
Question 12: Indicate the extent to which you agree or disagree with the 
following statement: 
(b) “The assistance of academic librarians in my information-seeking activities 
is very important”. 
 
Question 12(b) aimed to ascertain the importance of the assistance of academic 
librarians in the information-seeking activities of the respondents. Of the respondents, 
68% agreed (27.9%) or strongly agreed (40.1%) with the statement. Only 14% 
disagreed (9.9%) or strongly disagreed (4.1%). 16.3% of respondents were neutral. 
Three of the respondents (1.7%) did not answer this question. 
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Chart 5.21: Assistance of academic librarians in information seeking 
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The value of academic librarians in information-seeking activities is evident from 
Chart 5.21. A large contingent of respondents in this study placed a high value on the 
assistance of academic librarians. This emphasises the significance of the human 
contact and personal services delivered by the academic librarian, with 68% of 
respondents confirming the importance of the academic librarian in information-
seeking activities, compared to only 14% that denied that the academic librarian is 
important. The findings show that although the Web is a virtual self-service 
information-seeking environment, the value and importance of the academic 
librarians are acknowledged by academics (Charts 5.19 and 5.21). 
 
Question 12: Indicate the extent to which you agree or disagree with the 
following statement: 
(c) “Due to my workload, I have insufficient time to use the physical academic 
library”. 
(d) “Due to my workload, I have insufficient time to use the virtual academic 
library”. 
 
Question 12(c) and (d) determined from respondents whether they had sufficient time 
to use the academic library (physical and virtual). As Chart 5.22 suggests, 54.6% of 
respondents indicated agreement (34.3%) or strong agreement (20.3%) with the 
statement that due to workload they lacked time to use the physical academic library, 
while 28% showed disagreement (23.3%) or strong disagreement (4.7%). Twenty-
seven (15.7%) respondents were neutral. When asked about insufficient time to use 
the virtual academic library, 44.8% of respondents disagreed (29.1%) or strongly 
disagreed (15.7%), while 32% agreed (25%) or strongly agreed (7%). Thirty-four 
(19.8%) respondents were neutral. Three respondents (1.7%) did not indicate their 
usage of the physical library and six respondents (3.5%) did not indicate their use of 
the virtual library.  
 
Overall, 54.6% of respondents experienced a lack of time to visit the physical 
academic library due to workload. Only 32% had insufficient time to use the virtual 
academic library due to workload. The results indicate that respondents visit the 
academic library less frequently in person than using the virtual academic library. 
Due to academic workload, the respondents are pressed for time and physical use of 
the academic library is declining. Academics have access to a variety of e-resources 
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via the virtual academic library, such as the library website, subject databases, e-
journals, e-books, subject gateways and electronic reference sources. These e-
resources are a time-saver that allows the academics quicker remote access to 
relevant academic information from their desktop, without leaving their office. 
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Chart 5.22: Insufficient time to use the academic library 
 
5.3.2.3 Section C: Preferences and perceptions of the Web vs. the academic 
library 
 
The aim of section C of the questionnaire was to ascertain how the respondents 
contrasted and compared the open Web to the academic library as information 
resources. The different factors, criteria and issues that play a part in information 
resource usage as identified in the literature review were investigated.  
 
Question 13. How would you rate the usefulness of open Web resources and 
the academic library for each of the following academic and research 
activities? 
 
In question 13, respondents were required to rate the usefulness of the open Web 
compared to the academic library in seven academic and research activities.  The 
responses received are listed in Tables 5.10 and 5.11, respectively.  
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For keeping abreast of the latest developments in a subject field, the open Web 
received a higher rating than the academic library, with 81.3% indicating that it was 
useful or very useful while 69.5% found the academic library useful. As the results 
illustrate in Table 5.10, 76% declared that for compiling literature reviews and/or 
conducting searches, the open Web was useful or very useful, compared to 75.4% 
for the academic library. The results reflect that in searching for information to solve 
problems and answer questions, the open Web was rated higher, with 74.9% that 
found it useful or very useful, whereas 65.8% found the academic library useful. As a 
starting point for generating ideas for research projects, the open Web was rated 
more important, with 69% finding it useful or very useful, compared to 61% that found 
the academic library useful or very useful. 
 
Table 5.10: Usefulness of the open Web for academic and research activities 
Open Web 
Don't 
know/ 
never 
used it 
Useless 
Not 
very 
useful 
Useful Very useful 
No 
response 
A Keeping abreast of the latest 
developments in your field 
(81.3%) 
9 0 17 88 64 9 
4.8% 0 9.1% 47.1% 34.2% 4.8% 
B Compiling literature reviews 
and/or conducting searches 
(76%) 
12 2 25 82 60 6 
6.4% 1.1% 13.4% 43.9% 32.1% 3.2% 
C Reviewing existing knowledge 
on a subject or new topic 
(74.9%) 
11 2 27 86 54 7 
5.9% 1.1% 14.4% 46% 28.9% 3.7% 
D Using as a starting point for 
generating ideas for research 
projects (69%) 
20 2 29 64 65 7 
10.7% 1.1% 15.5% 34.2% 34.8% 3.7% 
E Finding information to solve 
problems or answer questions 
(74.9%) 
11 5 24 86 54 7 
5.9% 2.7% 12.8% 46% 28.9% 3.7% 
F Finding material for teaching 
purposes (67.4%) 
12 2 39 78 48 8 
6.4% 1.1% 20.9% 41.7% 25.7% 4.3% 
G Checking bibliographic citations 
(57.2%) 
22 14 36 58 49 8 
11.8% 7.5% 19.3% 31% 26.2% 4.3% 
H Other 
10 1 0 5 5 166 
5.3% 0.5% 0 2.7% 2.7% 88.8% 
 
When the percentages in the columns for useful or very useful were combined, the 
academic library was ranked supreme for reviewing knowledge on a subject or new 
topic, with 79.1% that found it useful or very useful compared to the open Web which 
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was ranked slightly lower at 74.9% for this activity. As Table 5.10 illustrates, 71.1% 
found the academic library useful or very useful for finding material for teaching 
purposes and the open Web was rated slightly lower at 67.4%. When checking 
bibliographic citations, 73.8% found the academic library useful or very useful, in 
contrast to 57.2% for the open Web. 
 
Table 5.11: Usefulness of the academic library for academic and research 
activities 
Academic library 
Don't 
know/ 
never 
used it 
Useless 
Not 
very 
useful 
Useful Very useful 
No 
response 
A Keeping abreast of the latest 
developments in your field 
(69.5%) 
7 8 34 84 46 8 
3.7% 4.3% 18.2% 44.9% 24.6% 4.3% 
B Compiling literature reviews 
and/or conducting searches 
(75.4%) 
6 6 26 70 71 8 
3.2% 3.2% 13.9% 37.4% 38% 4.3% 
C Reviewing existing knowledge 
on a subject or new topic 
(79.1%) 
7 8 18 79 69 6 
3.7% 4.3% 9.6% 42.2% 36.9% 3.2% 
D Using as a starting point for 
generating ideas for research 
projects (61%) 
19 5 39 72 42 10 
10.2% 2.7% 20.9% 38.5% 22.5% 5.3% 
E Finding information to solve 
problems or answer questions 
(65.8%) 
9 6 39 74 49 10 
4.8% 3.2% 20.9% 39.6% 26.2% 5.3% 
F Finding material for teaching 
purposes (71.1%) 
11 8 26 76 57 9 
5.9% 4.3% 13.9% 40.6% 30.5% 4.8% 
G Checking bibliographic citations 
(73.8%) 
14 10 18 69 69 7 
7.5% 5.3% 9.6% 36.9% 36.9% 3.7% 
H Other  
8 2 1 5 3 168 
4.3% 1.1% 0.5% 2.7% 1.6% 89.8% 
 
 
Chart 5.23 is a graphical representation of how respondents rated the academic 
library compared to the open Web in terms of the seven research and academic 
activities. When asked to rate the open Web and the academic library in terms of 
usefulness for keeping abreast of the latest developments in their subject field, 
respondents rated the open Web higher than the academic library. The average 
Likert scale rating for the open Web was 4.35 compared to 4.08 for the academic 
library for keeping abreast of the latest developments (A in the table above). On 
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average, respondents rated the usefulness of the academic library (4.29) higher than 
the open Web (4.13) for compiling literature reviews (B). The academic library 
received a higher rating (4.24) for reviewing knowledge on a subject or new topic 
than the open Web (4.13) (C). The open Web was clearly the preferred resource as a 
starting point for generating ideas for research projects, with a higher rating of 4.04, 
compared to the rating of 3.93 for the academic library (D). The academic library 
received a mean rating of 4.11 for finding information to solve problems and answer 
questions, compared to the open Web with a slightly higher mean of 4.12 (E). The 
open Web was rated lower at 4.05 than the academic library (4.14) for usefulness 
when finding material for teaching purposes (F). The resource that received the 
highest usefulness rating for the activity of checking bibliographic citations was the 
academic library, with a rating of 4.13, compared to the 3.78 average for open Web 
(G). 
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Chart 5.23: Usefulness of the open Web vs. the academic library for academic 
and research activities 
 
In terms of choice and usefulness criteria, respondents found the open Web more 
useful than the academic library for keeping abreast of the latest developments in 
their subject field, compiling literature reviews and/or conducting searches, finding 
information to solve problems and answer questions, and as a starting point for 
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generating ideas for research projects. Table 5.12 presents the academic and 
research activities where the open Web was rated higher than the academic library. 
The criteria are ranked from the highest (1) to the lowest (4) by calculating the 
average Likert scale rating given by respondents (Chart 5.23). 
 
Table 5.12: Activities rated highest for the open Web 
Academic and research activities Open Web Academic 
library 
1. Keeping abreast of the latest developments in subject field (A) 4.35 4.08 
2. Compiling literature reviews and/or conducting searches (B) 4.13 4.29 
3. Finding information to solve problems and answer questions (E) 4.12 4.11 
4. As a starting point for generating ideas for research projects (D) 4.04 3.93 
 
In contrast to the open Web, the academic library was the most useful resource for 
reviewing knowledge on a subject or new topic, finding material for teaching 
purposes and checking bibliographic citations. Table 5.13 presents the academic and 
research activities where the academic library was rated superior to the open Web. 
The criteria are ranked from the highest (1) to the lowest (3) according to the average 
Likert scale rating given by respondents (Chart 5.23). 
 
Table 5.13: Activities rated highest for the academic library 
Academic and research activities Open Web Academic 
library 
1. Reviewing knowledge on a subject or new topic (C) 4.13 4.24 
2. Finding material for teaching purposes (F) 4.05 4.14 
3. Checking bibliographic citations (G) 3.78 4.13 
 
 
In section C, question 13, option (i) of the questionnaire, respondents were given the 
opportunity to mention other academic and research activities where they used the 
open Web or the academic library. Below are the comments received from the 
respondents: 
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• “Browsing periodicals.” 
• “Finding contact details for and background information on colleagues at other 
universities.” 
• “Finding specific definitions (medical).” 
• “General information.” 
• “Institution specific information.” 
• “The Web is useful for finding quick facts such as using Wikipedia but not for in 
depth searches where one needs databases and library resources. It is useful to 
be able to consult these electronically.” 
• “Very few books kept (in the library) dealing with my area of research.” 
 
Question 14: How would you rate the open Web resources (as sources for 
academic information and research) for each of the following criteria or 
features? 
 
The aim of question 14 was to analyse the impact factors related to the choice and 
selection of the open Web and/or the academic library as an information channel. 
The motivation or triggers to use a particular information resource were investigated. 
The strengths and weaknesses of the Web and/or the academic library as perceived 
by the respondents are presented in Tables 5.14 and 5.15. Respondents rated the 
academic library and the open Web using the 18 criteria (A – R). 
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Table 5.14: Factors affecting usage of the open Web  
Web 
Don't 
know/ 
never 
used it 
Poor Fair Good Very good 
No 
response 
A Up-to-date information (77.6%) 
10 3 24 71 74 5 
5.3% 1.6% 12.8% 38% 39.6% 2.7% 
B Familiarity (worked for me in the 
past) (66.8%) 
13 5 39 75 50 5 
7% 2.7% 20.9% 40.1% 26.7% 2.7% 
C Convenient to use (83.4%) 
6 1 18 73 83 6 
3.2% 0.5% 9.6% 39% 44.4% 3.2% 
D Accessibility (ease and speed of 
access) (83.9%) 
6 2 17 84 73 5 
3.2% 1.1% 9.1% 44.9% 39% 2.7% 
E Availability (anywhere, any time) 
(83.4%) 
5 3 18 61 95 5 
2.7% 1.6% 9.6% 32.6% 50.8% 2.7% 
F Speed of delivery (response 
time) (79.2%) 
6 1 27 82 66 5 
3.2% 0.5% 14.4% 43.9% 35.3% 2.7% 
G Easy to use (user-friendly) 
(74.3%) 
6 2 34 92 47 6 
3.2% 1.1% 18.2% 49.2% 25.1% 3.2% 
H Peer-reviewed research-oriented 
information (42.2%) 
26 29 47 56 23 6 
13.9% 15.5% 25.1% 29.9% 12.3% 3.2% 
I Information customised/ 
personalised to my needs 
(39.6%) 
20 25 62 49 25 6 
10.7% 13.4% 33.2% 26.2% 13.4% 3.2% 
J High-quality information (48.2%) 
6 16 69 62 28 6 
3.2% 8.6% 36.9% 33.2% 15% 3.2% 
K Reliable/Trustworthy information 
(40.1%) 
6 20 80 56 19 6 
3.2% 10.7% 42.8% 29.9% 10.2% 3.2% 
L Accuracy of information (43.9%) 
7 15 77 63 19 6 
3.7% 8% 41.2% 33.7% 10.2% 3.2% 
M Authoritative/credible information 
(39.6%) 
7 19 80 52 22 7 
3.7% 10.2% 42.8% 27.8% 11.8% 3.7% 
N Information organised and 
grouped by subject (44.4%) 
11 28 58 61 22 7 
5.9% 15% 31% 32.6% 11.8% 3.7% 
O Comprehensiveness and 
completeness (49.2%) 
9 14 65 73 19 7 
4.8% 7.5% 34.8% 39% 10.2% 3.7% 
P Access to out-of-print, archival 
and historical sources (28.9%) 
28 46 49 38 16 10 
15% 24.6% 26.2% 20.3% 8.6% 5.3% 
Q Interactive and multimedia format 
(51.8%) 
27 11 42 67 30 10 
14.4% 5.9% 22.5% 35.8% 16% 5.3% 
R Variety of resources (64.7%) 
11 4 41 72 49 10 
5.9% 2.1% 21.9% 38.5% 26.2% 5.3% 
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Table 5.15: Factors affecting usage of the academic library 
Academic library 
Don't 
know/ 
never 
used it 
Poor Fair Good Very good 
No 
response 
A Up-to-date information (59.9%) 
7 9 52 75 37 7 
3.7% 4.8% 27.8% 40.1% 19.8% 3.7% 
B Familiarity (worked for me in the 
past) (72.7%) 
10 6 29 79 57 6 
5.3% 3.2% 15.5% 42.2% 30.5% 3.2% 
C Convenient to use (56.2%) 
8 14 55 65 40 5 
4.3% 7.5% 29.4% 34.8% 21.4% 2.7% 
D Accessibility (ease and speed of 
access) (51.8%) 
8 17 59 67 30 6 
4.3% 9.1% 31.6% 35.8% 16% 3.2% 
E Availability (anywhere, any time) 
(31.1%) 
10 43 70 42 16 6 
5.3% 23% 37.4% 22.5% 8.6% 3.2% 
F Speed of delivery (response 
time) (45%) 
9 29 59 62 22 6 
4.8% 15.5% 31.6% 33.2% 11.8% 3.2% 
G Easy to use (user-friendly) 
(59.9%) 
8 12 48 73 39 7 
4.3% 6.4% 25.7% 39% 20.9% 3.7% 
H Peer-reviewed research-oriented 
information (65.2%) 
16 8 33 58 64 8 
8.6% 4.3% 17.6% 31% 34.2% 4.3% 
I Information customised/ 
personalised to my needs (46%) 
14 21 59 51 35 7 
7.5% 11.2% 31.6% 27.3% 18.7% 3.7% 
J High-quality information (77.6%) 
7 3 25 65 80 7 
3.7% 1.6% 13.4% 34.8% 42.8% 3.7% 
K Reliable/Trustworthy information 
(85.5%) 
7 1 12 70 90 7 
3.7% 0.5% 6.4% 37.4% 48.1% 3.7% 
L Accuracy of information (83.9%) 
7 2 13 76 81 7 
3.7% 1.1% 7% 40.6% 43.3% 4.3% 
M Authoritative/credible information 
(84.5%) 
8 2 12 70 88 7 
4.3% 1.1% 6.4% 37.4% 47.1% 3.7% 
N Information organised and 
grouped by subject (79.7%) 
8 3 19 84 65 8 
4.3% 1.6% 10.2% 44.9% 34.8% 4.3% 
O Comprehensiveness and 
completeness (71.7%) 
8 4 33 85 49 8 
4.3% 2.1% 17.6% 45.5% 26.2% 4.3% 
P Access to out-of-print, archival 
and historical sources (58.3%) 
16 14 40 69 40 8 
8.6% 7.5% 21.4% 36.9% 21.4% 4.3% 
Q Interactive and multimedia format 
(24.6%) 
35 25 71 34 12 10 
18.7% 13.4% 38% 18.2% 6.4% 5.3% 
R Variety of resources (59.4%) 
15 8 44 71 40 9 
8% 4.3% 23.5% 38% 21.4% 4.8% 
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In question 14, respondents were required to rate and compare the open Web and 
the academic library against a set of 18 attributes. The aim of the exercise was to 
establish which factors play a role in the choice of search tool. Chart 5.24 shows the 
average Likert scale rating per criteria given by respondents to the academic library 
and the open Web. 
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Chart 5.24: Factors affecting usage of the open Web and the academic library 
 
The above chart shows that the respondents rated the open Web at 4.21 for up-to-
date information higher than the academic library, which was rated 3.90 (A). The 
resource that received the highest rating for familiarity was the academic library, with 
a rating of 4.09, compared to the 3.93 rating of the open Web (B). The open Web 
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received an average rating of 4.40 for convenience and the academic library 3.78 
(C). The academic library received a mean rating of 3.70 for accessibility (ease and 
speed of access), which is lower than the rating of 4.32 of the open Web (D). The 
open Web was the preferred source for the criteria of availability (anywhere, any 
time) with a rating of 4.43, compared to the academic library rating of 3.25 (E). On 
average, respondents rated the open Web (4.24) higher than the academic library 
(3.51) for speed of delivery (response time) (F). 
 
In Chart 5.24, the criteria or features were charted to show the difference in rating 
between the open Web and the academic library as an information resource. For 
ease of use (user-friendly) (G), the open Web received an average rating of 4.11 and 
the academic library 3.88. The academic library was rated very high for peer-
reviewed research-oriented information at 4.04, while the open Web received an 
average rating of 3.30 (H). Respondents felt that for information that is 
customised/personalised to their needs, the academic library was superior and they 
rated it at 3.61, compared to the open Web, which received an average rating of 3.37 
(I). The academic library was rated as very favourable (4.34) for high-quality 
information, compared to the open Web with a rating of 3.67 (J). For 
reliable/trustworthy information, the academic library received a higher rating of 4.48, 
compared to the rating of 3.52 for the open Web (K). Respondents were more 
satisfied with the accuracy of information in the academic library (4.44) than the open 
Web 3.58 (L). 
 
For authoritative/credible information, the academic library with a rating of 4.44 was 
the preferred choice of respondents compared to the open Web (3.56) (M). As shown 
in Chart 5.24, the academic library (4.30) was rated higher for the aspect of 
information organised and grouped by subject than the open Web with an average 
rating of 3.52 (N). The academic library (4.13) as an information resource was viewed 
as more comprehensive and complete than the open Web with a rating of 3.65 (O). 
Respondents indicated that the academic library (3.81) was more important for 
access to out-of-print, archival and historical sources than the open Web, which 
received an average rating of 3.15 (P). The open Web was rated higher at 3.65 for 
access to interactive and multimedia formats than the academic library at 3.12 (Q). 
The open Web was perceived to have a greater variety of resources and received an 
average rating of 4.09 and the academic library 3.89 (R). 
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The eight criteria that emerged from the results where the open Web was superior to 
the academic library are summarised in Table 5.16. The criteria are ranked from the 
highest (1. Availability) to the lowest (8. Interactive and multimedia format) by 
calculating the average Likert scale rating given by respondents. The top three 
variables that positively influence open Web use are availability, convenience and 
accessibility. 
 
Table 5.16: Criteria rated highest for the open Web 
Criteria Open Web Academic library 
1. Availability (E) 4.43 3.25 
2. Convenience (C) 4.40 3.78 
3. Accessibility (D) 4.32 3.70 
4. Speed of delivery (F) 4.24 3.51 
5. Up-to-date information (A) 4.21 3.90 
6. Ease of use (G) 4.11 3.88 
7. Variety of resources (R) 4.09 3.89 
8. Interactive and multimedia format (Q) 3.65 3.12 
 
The open Web was rated higher for the criterion of availability, with 83.4% of 
respondents that were of the opinion that the open Web was good or very good. Only 
31.1% of the respondents rated the academic library as good or very good. 
Convenience was the next characteristic where the open Web was rated supreme to 
the academic library, with 83.4% that said that the open Web was good or very good 
and 56.2% the academic library. The respondents indicated that the academic library 
was inferior to the open Web for the criterion of accessibility, with 83.9% stating that it 
was good or very good. For accessibility the academic library was rated lower, with 
51.8% stating that it was good or very good.  
 
The open Web was rated higher than the academic library for the speed of delivery 
feature, with 79.2% that thought the open Web was good or very good and 45% the 
academic library. When respondents were asked about how the open Web compares 
to the academic library in terms of up-to-date information, 77.6% found the open Web 
good or very good and 59.9% the academic library. As far as the factor of ease of 
use is concerned, 74.3% said that they found the open Web good or very good and 
59.9% the academic library. As reflected in Table 5.16, 64.7% thought the open Web 
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was good or very good for the variety of resources criterion compared to 59.4% for 
the academic library. The academic library received the lowest support for interactive 
and multimedia format, with 24.6% that considered the academic library as good or 
very good compared to 51.8% for the open Web. 
 
Table 5.17 highlights the criteria for which the academic library as an information 
resource was rated superior to the open Web. The criteria are ranked from the 
highest (1. Reliable/trustworthy information) to the lowest (10. Information 
customised/personalised) by the average rating given by respondents. Results 
indicate that academic libraries are seen as more trustworthy, reliable, authoritative, 
credible and accurate sources of information than the open Web resources (Chart 
5.24). 
 
Table 5.17: Criteria rated highest for the academic library 
Criteria Open Web Academic library 
1. Reliable/trustworthy information (K) 3.52 4.48 
2. Authoritative/credible information (M) 3.56 4.44 
3. Accuracy of information (L) 3.58 4.44 
4. High-quality information (J) 3.67 4.34 
5. Information organised and grouped by subject (N) 3.52 4.30 
6. Comprehensiveness and completeness (O) 3.65 4.13 
7. Familiarity (worked for me in the past) (B) 3.93 4.09 
8. Peer-reviewed research-oriented information (H) 3.30 4.04 
9. Access to out-of-print, archival and historical sources (P) 3.15 3.81 
10. Information customised/personalised (I) 3.37 3.61 
 
The academic library was rated number 1 for reliable/trustworthy information with 
85.5% of respondents that found it good or very good and 40.1% that found the open 
Web good or very good. When the percentages in the columns for good or very good 
were added, the academic library was in second place for authoritative/credible 
information, with 84.5% that found this good or very good, compared to the open 
Web at just 39.6%. The accuracy of information resources was in third position, with 
83.9% feeling that the academic library was good or very good.  
 
The open Web did not emerge as a good source for accurate information, with only 
43.9% that considered it good or very good. When searching for high-quality 
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information, 77.6% rated the academic library good or very good and 48.2% find the 
open Web good or very good. Of the respondents, 79.7% thought that the academic 
library was good or very good in terms of information organised and grouped per 
subject, unlike the open Web where only 44.4% thought it was good or very good. 
 
In terms of comprehensiveness and completeness, 71.7% said the academic library 
was good or very good and 49.2% the open Web. In response to the criterion of 
familiarity, 72.7% thought the academic library good or very good and 66.8% the 
open Web. When asked about peer-reviewed research-oriented information, 65.2% 
said that the academic library was good or very good and 42.2% the open Web. The 
open Web received the lowest support for access to out-of-print, archival and 
historical sources, with 28.9% finding it good or very good compared to the academic 
library where 58.3% found it good or very good. The academic library received 
slightly higher support for the criterion of customisation or personalisation of 
information, with 46% saying that it was good or very good and 39.6% the open Web. 
 
Largely the results show that it is not the Web content that attracts academic 
information seekers to the open Web, but the systems factors such as availability, 
convenience, accessibility and speed of delivery of Web services. On the contrary, 
the reliability, trustworthy, credible, accurate, high-quality information content and 
resources attract academics to the academic library. 
 
Question 15: In your specific academic subject field, is the academic library or 
the open Web more useful in providing the academic and research information 
you need? 
 
When asked about the usefulness for academic and research information in their 
specific subject discipline, 50.3% found the academic library the most useful, 19.1% 
found the open Web the most useful and 30.6% stated that both were equally useful 
(Chart 5.25). Four (2.1%) respondents did not answer this question. The study shows 
that academics do not view the open Web as a substitute for the academic library. 
The open Web is perceived as an additional channel in the information-searching 
environment. 
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Chart 5.25: Information resource most useful in subject field of respondent 
 
 
Question 16: How do you prefer to search for academic and research 
information? 
 
As demonstrated in Chart 5.26, 67.4% indicated that they preferred to search for 
academic and research information using the academic library resources. Only 
16.8% preferred Web search engines.  A combination of the academic library and 
Web search engines was preferred by 15.8%. Three (1.6%) respondents did not 
answer this question. 
 
Based on the data from Chart 5.26, it can be deduced that although academics are 
leaving the secure traditional information environment of the academic library to 
search the open Web, the academic library continues to be the preferred source for 
scholarly information seeking. The academic library is viewed as vital and relevant for 
the academic. 
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Chart 5.26: Information resource preferences when searching for information 
 
 
Question 17: What information resource do you use most often to obtain 
academic and research information? 
 
Chart 5.27 shows that more than half of the respondents (51.4%) agreed that the 
academic library was the resource used most often to obtain academic and research 
information. For 21.2%, the open Web was the resource used most frequently. The 
academic library in conjunction with the open Web was used by 27.4%. Eight (4.3%) 
respondents did not answer this question. 
 
Results indicate that the open Web is an important part of the information value 
chain, but not an alternative to the academic library. It is clear that academic libraries 
have the competitive edge due to the electronic collections that provide fast access to 
high-quality accurate materials with scholarly value. The Web is considered to be one 
of many possible sources and channels of information for academics, but the 
academic library remains the primary information channel.  
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Chart 5.27: Information resource used most often  
 
 
Question 18: Based on the results of the most recent academic 
information/literature search you conducted, indicate what information 
resource(s) you were most satisfied with. 
 
In this question respondents had to choose the information resource they were the 
most satisfied with, based on the most recent academic information/literature search 
conducted. As Chart 5.28 indicates, 47.5% were most satisfied with the academic 
library as an information resource, compared to 21.5% that were most satisfied with 
the open Web and Web search engines. Of the respondents, 30.9% were equally 
satisfied with both the academic library and the open Web/Web search engines as 
information resources. Six (3.2%) respondents did not answer this question.  
 
Almost half the respondents were more satisfied with the academic library than the 
open Web as an information resource. By and large, the results indicate that 
respondents were satisfied with the academic library, had positive search 
experiences and found the information they were looking for in the academic library. 
The open Web is not replacing academic libraries as a functional means of research. 
The competitive edge of the academic library is the trusted, high-quality, authoritative 
information content it supplies. 
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Chart 5.28: Information resource most satisfied with 
 
Question 19: The first place I look when searching for academic and research 
information is… 
 
Respondents had to indicate the starting point (first place) when searching for 
academic and research information. Chart 5.29 details that 44.5% used Web search 
engines as the first information destination to find academic and research 
information. Academic library databases and e-resources were used by 33% as the 
first point of entry. The academic library online catalogue (OPAC) was used first of all 
by 22.5% to launch an information search, before consulting other sources. Five 
(2.7%) respondents did not answer this question. 
 
Web search engines were predominantly used as a starting point to launch a search. 
If the results from the OPAC and the academic library databases as a starting point 
are combined (55.5%), the academic library remains the most used starting point. 
The study indicates that the academic library is not always the first stop for 
information seekers, nor is it the only source of authoritative scholarly information. 
Very often the open Web or Web search engines are the first choice as an 
information retrieval tool to begin a search for a general topic introduction, before the 
academic library is used. Web search engines are applied primarily as an information 
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discovery tool. The open Web is starting to deeply permeate the searching routine of 
the academic. 
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Chart 5.29: First information resource consulted  
 
When cross-tabulating question 27 with question 19, a larger percentage of males 
use Web search engines than females as a starting point. Table 5.18 indicates that 
the proportion of females that use the academic library’s databases, e-resources and 
OPAC as a starting point was greater than males. 61.2% females versus 50% males 
used the academic library (OPAC, databases and e-resources) as a starting point. 
There was no dependency between the identified variables (Table 5.18).  
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Table 5.18: Cross-tabulation of gender differences (question 27) with first 
information resource consulted (question 19) 
Question 19 
Web 
search 
engines 
Academic library 
databases & 
electronic sources 
Academic library 
online catalogue 
(Oasis) 
Total 
Gender 
Question 
27 
Female 
Count 33 30 22 85 
% within 
gender 38.8% 35.3% 25.9% 100% 
Male 
Count 47 28 19 94 
% within 
gender 50% 29.8% 20.2% 100% 
Total 
Count 80 58 41 179 
% within 
gender 44.7% 32.4% 22.9% 100% 
 
 
Chi-square tests 
 
Value df Asymp. Sig. (2-sided) 
Pearson chi-square 2.292(a) 2 .318 
Likelihood ratio 2.299 2 .317 
Linear-by-linear association 2.004 1 .157 
N of valid cases 179   
(a) 0 cells (.0%) have expected count less than 5. The minimum expected count is 19.47. 
 
 
Question 20: What is your present mix between academic library (electronic 
and physical) resources and open Web resources when gathering information 
for academic and research purposes?  
 
In question 20, respondents were asked to indicate what their present composition 
was in terms of usage of open Web and academic library resources when gathering 
information for academic and research purposes. Chart 5.30 reveals that 33% of 
respondents indicated that their usage was divided equally between the open Web 
(50%) and academic library (50%). In addition, the study shows that 32.8% of 
respondents gravitated more toward the use of the academic library, with an 80% 
academic library and 20% open Web split. Furthermore, 27.3% showed a tendency 
towards open Web usage, with an 80% open Web and 20% academic library usage 
pattern. Only 4.4% used the academic library exclusively as an information resource 
and sidelined the open Web altogether. The 2.2% of academics that used the open 
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Web exclusively and ignored the academic library as an information resource was 
very low. Four (2.1%) respondents did not answer this question. 
 
 
27.3%
4.4%2.2%
32.8%
33.3%
0% Web / 100% Academic library
20% Web / 80% Academic library
50% Web / 50% Academic library
80% Web / 20% Academic library
100% Web / 0% Academic library
 
Chart 5.30: Open Web and academic library mix 
 
 
The data indicate that the information-finding behaviour of academics are shifting. 
Academics are using the new open Web tools at their disposal, in conjunction with 
the old traditional academic library resources. The academic library is not a silo that 
is separate from the open Web, but part of the spread of information resource options 
available to academics. The academic library does not have control over the 
information available to academics and competes with other resources available on 
the open Web as a whole. In general, academics tend not to use the open Web 
exclusively as a resource, and therefore the open Web is not replacing the academic 
library as a resource. The results allude to the fact that the open Web is an essential 
element of academic research, but the academic library has the strongest presence.  
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Question 21: Indicate the extent to which you agree or disagree with the 
following statement:  
(a) “I prefer finding information myself on the Web instead of asking the 
academic library staff for assistance”. 
 
Question 21(a) asked respondents about their need for independence when 
searching for information. The results show that 59.4% of respondents agreed 
(28.9%) or strongly agreed (30.5%) with the statement. In addition, the results 
indicate a trend towards autonomy when searching for information on the Web. Only 
21.9% disagreed (14.4%) or strongly disagreed (7.5%) with the statement. Twenty-
nine (15.5%) respondents were neutral (Chart 5.31). Six respondents (3.2%) did not 
answer this question. 
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Chart 5.31: Finding information independently without assistance of academic 
library staff 
 
 
Respondents generally agreed that they enjoyed unmediated, immediate access to 
information. Self-sufficiency and finding information themselves without the 
assistance of academic librarians were important. When comparing Charts 5.19, 5.21 
and 5.31, the deduction can be made that respondents had a need for independent 
  184 
searching, but lacked the time to search. The convenience of academic librarians 
conducting complicated mediated searches increases the value of the services of an 
academic librarian. 
 
Question 21: Indicate the extent to which you agree or disagree with the 
following statement:  
(b) “I borrow fewer books from the academic library because I find much of the 
information I need on the open Web”. 
 
In question 21(b), respondents had to indicate if they borrowed fewer books from the 
academic library as a result of open Web resources. Chart 5.32 indicates that 38.5% 
of the respondents either strongly disagreed (13.4%) or disagreed (25.1%) with the 
statement. 36.4% of the respondents strongly agreed (11.8%) or agreed (24.6%). 
Forty (21.4%) respondents remained neutral on the issue. Seven respondents (3.7%) 
did not answer this question. 
 
13
.4
25
.1
21
.4
24
.6
11
.8
9.
6
15
.5 1
8.
2
36
.9
16
11
.2
20
.3
20
.9
34
.2
9.
6
2.
7
9.
1
13
.9
39
30
.5
0
5
10
15
20
25
30
35
40
Re
sp
on
se
 ra
te
 (%
)
Borrow fewer
books
ILL requests
decreased
Information
requests
decreased
Reference
queries
decreased
Level of agreement
Strongly disagree Disagree Neutral Agree Strongly agree
 
Chart 5.32: Impact of the Web on usage of academic library services 
 
 
When surveyed about their usage of the traditional academic library services, 36.4% 
indicated that they borrowed fewer books from the library as a result of open Web 
resources. Although respondents indicated that physical usage was declining (Chart 
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5.20), they continued to visit the academic library regularly (Chart 5.17) and borrow 
books (Chart 5.32). As reported in Chapter 4, section 4.3, the circulation statistics of 
the Unisa library have been declining since the mid-1990s, but increased slightly 
(4.2%) in 2005, compared to 2004. Traditional academic library information resources 
continue to be important and are used in tandem with e-resources. The academic 
library persists as a physical storage and preservation house for quality academic 
library paper-based materials. It is apparent from the results that printed books 
remain an important information resource for academics. 
 
Question 21: Indicate the extent to which you agree or disagree with the 
following statement:  
(c) “My interlibrary loan requests have decreased as a result of the availability 
of full-text documents on the open Web”. 
 
In question 21(c), respondents had to report if their ILL requests had decreased as a 
result of the availability of full-text documents on the open Web. As indicated in Chart 
5.32, 52.9% of the respondents strongly agreed (16%) or agreed (36.9%), while 
25.1% of the respondents either strongly disagreed (9.6%) or disagreed (15.5%). 
Thirty-four respondents (18.2%) remained neutral on the issue. Seven respondents 
(3.7%) did not answer this question.  
 
More than half (52.9%) of the respondents stated that their ILL requests had 
decreased as a result of the availability of full-text documents on the open Web. The 
result matches the figures noted in section 4.3 of Chapter 4 where the Unisa library 
experienced an 8.6% decline between 2004 and 2005 in ILL requests made to other 
national and international libraries. The extensive full-text electronic collections of the 
Unisa library have decreased the need for ILL. Furthermore, the open Web is a 
powerful source for accessing full-text documents. The full-text nature of the open 
Web greatly reduces the need to request documents on ILLs. The traditional ILL 
process is slow compared to the speed of delivery of direct 24/7 access to instantly 
available full-text visible Web documents.  
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Question 21: Indicate the extent to which you agree or disagree with the 
following statement: 
(d) “My academic library information and literature research requests have 
decreased as a result of my use of the open Web”. 
 
In question 21(d), respondents were required to indicate if their academic library 
information and literature requests had decreased as a result of open Web use. As 
exhibited in Chart 5.32, 43.8% of the respondents strongly agreed (9.6%) or agreed 
(34.2%) with the statement, while 31.5% of the respondents either strongly disagreed 
(11.2%) or disagreed (20.3%). Thirty-nine respondents (20.9%) remained neutral on 
the issue. Seven respondents (3.7%) did not answer this question. These findings 
are supported by Unisa library’s usage and statistical data. During 2004 and 2005, 
Unisa subject librarians experienced a 4.67% decrease in requests for literature lists 
and searches as described in Chapter 4 under section 4.3. 
 
Question 21: Indicate the extent to which you agree or disagree with the 
following statement:  
(e) “I prefer to use the open Web for general reference queries (e.g. online 
dictionaries, maps) instead of the academic library”. 
 
The preference for use of the open Web compared to the academic library for 
general reference queries was surveyed in this question. Chart 5.32 reveals that 
69.5% of the respondents strongly agreed (30.5%) or agreed (39%) with the 
statement. Only 11.8% of the respondents either strongly disagreed (2.7%) or 
disagreed (9.1%). Twenty-six respondents (13.9%) remained neutral on the issue. 
Nine respondents (4.8%) did not answer this question. 
 
It can be deduced that in spite of the fact that academic libraries offer virtual 
reference services such as QuestionPoint, clients are using the open Web to satisfy 
reference needs. The QuestionPoint services delivered by the Unisa library declined 
by 26% between 2004 and 2005 (Chapter 4, section 4.3). This results from the study 
and the Unisa usage and statistical data suggest that the open Web is an 
increasingly critical reference resource for academics. 
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Question 21: Indicate the extent to which you agree or disagree with the 
following statement:  
(f) “I use the open Web only as a supplement or complement to academic 
library resources”. 
 
Question 21(f) asked respondents to indicate if the open Web was only used as a 
supplement or complement to the academic library resources. Chart 5.33 indicates 
that 45% of respondents either agreed (27.8%) or strongly agreed (17.6%) with the 
statement and 30.5% of respondents disagreed (21.4%) or strongly disagreed 
(9.1%). Thirty-five (18.7%) respondents were neutral. Ten respondents (5.3%) did not 
answer this question. 
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Chart 5.33: Open Web as a supplement or complement to academic library  
resources 
 
 
The data from this survey indicate that 45% of the respondents used the open Web 
only as a supplemental information resource to the academic library, showing that 
these respondents regarded the academic library as their primary source of 
information. 30% of the respondents did not view the open Web as a complementary 
or supplementary information resource, i.e. they considered it as an important or 
primary information resource that is consulted without using the information 
resources of the academic library.  
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Question 22: How has your use of the academic library resources changed 
over the past year as a result of your access to open Web resources? 
 
Question 22 surveyed respondents in terms of changes that occurred in the usage of 
the academic library’s electronic and print resources over the last year. The majority 
of respondents (52.4%) stated that no change had occurred in their use of academic 
library print resources and 42.8% of respondents said that no change had taken  
place in their usage behaviour of the academic library’s e-resources. Chart 5.34 
reveals that 41.7% of respondents indicated an increase in the use of the academic 
library’s e-resources and 37.4% of respondents reported a decrease in the use of 
academic library print resources. Nine respondents (4.8%) did not indicate how their 
use of the academic library’s print resources had changed and four respondents 
(2.1%) did not indicate their change in the use of the academic library’s print 
resources. 
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Chart 5.34: Changes in usage of the academic library’s print and electronic 
information resources 
 
Academic libraries offer services in a physical and virtual location. The aim of the 
question was to determine if usage patterns had changed. The study alludes to the 
fact that academics are adopting different behaviours with a small increase in 
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demand for electronic academic information and a minor decrease in paper-based 
resources. The majority of respondents said that no change had occurred in their 
usage patterns. Results indicate that print and digital media complement each other 
and both traditional paper-based format and electronic medium are utilised by the 
academics. 
 
 
Question 23: How important do you believe each of the following would be for 
your future research and academic needs? 
• Academic library electronic resources 
• Academic library print resources 
• Open Web resources 
 
Question 23 surveyed respondents on the importance of information resources in 
their future research and academic needs. Chart 5.35 shows that 78.6% of 
respondents stated that the academic library’s e-resources were essential (51.3%) or 
very important (27.3%). When asked about their future information resource needs, 
77% of respondents rated the open Web resources as essential (41.2%) or very 
important (35.8%). Of the respondents, 69.5% rated the academic library’s print 
resources as essential (35.3%) or very important (34.2%). 
 
When asked about the future importance of information resources, six respondents 
(3.2%) did not indicate the importance of the academic library’s electronic resources, 
eight respondents (4.3%) did not indicate the importance of the academic library’s 
print resources and five respondents (2.7%) did not indicate the importance of the 
open Web.  
 
From the responses it is evident that respondents considered the academic library’s 
e-resources as the most important resource for the future. Surprisingly, the open 
Web resources were perceived to be of greater future importance than the academic 
library’s print resources. 
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Chart 5.35: Future information resource needs 
 
The response to the survey signifies that clients prefer Web-based services. 
Respondents showed an apparent preference for e-resources to print sources. The 
electronic format clearly dominates the future. The demand for electronic or virtual 
services is increasing and that for physical services is declining. Respondents rated 
the future importance of remote virtual electronic collections of the academic library 
much higher than that of the physical print-based collections. The importance of the 
academic library is shifting away from physical collections and the academic library 
as a place to virtual remote collections and a virtual space. The value given by 
respondents to the print or paper-based collection of the academic library confirms 
that respondents prefer a hybrid collection with a balance between print and 
electronic format (Charts 5.17, 5.20, 5.32 and 5.35).  
 
The open Web information lacks scholarly focus and quality control, and the 
academic library print resources lack convenient, remote, immediate electronic 
access. The good quality commercially produced full-text databases give the 
academic community the best of both worlds – fast and easy electronic access to 
reliable scholarly materials. 
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Question 24: I feel I need more training to... 
 
Question 24 surveyed respondents on information resource training and other user 
educational needs. Respondents had to indicate their training requirement in the four 
areas listed in Table 5.19. As detailed in Table 5.19, the prevalent need expressed 
(64.7%) was for training to evaluate the credibility of open Web resources. Secondly, 
training to use the academic library’s e-resources was mentioned by 64.2% of 
respondents. Thirdly, 59.9% of respondents required training to retrieve research and 
academic information from the open Web and 57.8% required instruction on citing 
Web resources. When looking at Chart 5.16 and Table 5.19, it is clear that a lack of 
skills to search e-resources is an impediment to academic library use. It is apparent 
that there is a definite need for instruction among academics in searching the 
academic library subscription databases and electronic collections. The results of the 
citation analysis reported in section 5.2, together with the data displayed in Table 
5.19, show a training need in terms of evaluating Web resources as well as 
accurately citing them. 
 
Table 5.19: Training needs of respondents 
Yes No 
Training needs Total % Total % 
1. Evaluate the credibility of open Web resources 121 64.7 66 35.3 
2. Use of the academic library’s electronic sources 120 64.2 67 35.8 
3. Use of the open Web to retrieve research and academic 
information 
112 59.9 75 40.1 
4. Cite Web (library and non-library) documents in research 108 57.8 79 42.2 
 
In question 24(e), respondents were able to express other training requirements that 
had not yet been covered. Four (2.1%) respondents raised the training issues listed 
below. Verbatim quotes are in quotation marks: 
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• “Access publications not available on the Web or in the academic library.” 
• Accessing Unisa’s electronic information resources from a home computer. 
• The need for “an up-to-date referencing (citation) guide”. 
• “Sift through and cluster search results.” 
• Lack of time to attend training courses. 
• Need for portal and Web subject gateways to guide academics to useful credible 
open Web information: “know the right Web to access”. 
 
Question 25: If you have any further comments or suggestions, please write 
them in the box below. 
 
In this open-ended question, respondents were given the opportunity to raise issues 
and voice opinions that had not been covered in the questionnaire. Below the 
verbatim comments of the respondents: 
 
1. “Access to the library electronic resources is frustratingly slow from home 
and sometimes from work. Too many clicks before one gets what one 
wants.” 
2. “To access library information from off campus i.e. from home computer - 
I have many problems with this.” 
3. “Some electronic sources are not accessible from home. It is frustrating 
that the main collection is in Pretoria, while my office is at Florida. 
Interlibrary loans used to work very well at Florida.” 
4. “Sometimes the request for password has a problem and that places us 
at sixes and sevens.” 
5. “Online journal access (Oasis, etc.) is not fail proof. Attempts to access 
PDFs for journals we do subscribe to, often end in 'Please subscribe' - it 
is then necessary to manually access the journal.” 
6. “I didn't carry on any research activities during the last year due to time 
constraints. I did use the Web to update my knowledge.” 
7. “Need the training, but at present have no time (Head of Department).” 
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8. “The biggest problem I currently have is a lack of time to visit the library 
or to do searches myself. Our department is 40% under-staffed. The 
need for Web access and library support staff.” 
9. “Very difficult, time consuming, stressful to use the academic library if 
office at Skinner Street. Also Agriculture, nutrition and food science 
literature and publications are not available.” 
10. “We are at Skinner Street Campus and have no time to go to the library 
in Muckleneuk.” 
11. “Rewrite of study material/mastering of new subjects (guides/Unisa), lack 
of participation from government side regarding research projects and 
some community outreach projects all are factors that influence my lack 
of publication. 5 Research projects are completed the recent 5 years, 
although no publication has been done due to above-mentioned factors.” 
12. “In my field, the resources I need to contact are often overseas PhD 
reports, I do not know how to access these, and expect that I will not be 
successful through the library - therefore do not try.” 
13. “I was unaware that one can get credible academic information on the 
open Web. I have always only used the library online database. I do 
subscribe to the e-mail alerts of various journals.” 
14. “There are so many bibliographic databases available that I don't know 
them all, don't know where to begin, and find some not user-friendly and 
using a different logic to others.” 
15. “Most of my research is via publications acquired by myself as a 
specialised area.” 
16. “In my research field (HIV/AIDS). I use many Web collections which 
contain full-text articles, research, etc.” 
17. “A physical library (books in hard copy) allows you to browse and be 
exposed to other disciplines in a way the Web cannot do.” 
18. “One still needs to keep one's print resources up to date. I find I use 
quite a lot of interlibrary loans for the material is not in the library.” 
19. “No service from main campus Unisa.” 
20. “One of the main problems with using the library is that there is no place 
reserved for academics to sit and do research. The journal section 
should have card restricted access.” 
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21. “Computer-literate academics don't need training courses. They need 
good, concise, paper-based (PDF) reference manuals that they can use 
as/when needed.” 
22. “Make available more access to subscription based resources on 
scientific webpages.” 
23. “More support in terms of printing of information from the Web.” 
24. “Subject librarians remain of great value and provide wonderful service.” 
 
The 24 remarks listed above illustrate that the most prevalent difficulty respondents 
experienced was accessing the e-resources of the academic library from home and 
authentication problems such as passwords (1 to 5). Accessing electronic academic 
library resources from home was an obstacle and a barrier due to the licensing and 
authentication requirements. Off-campus access to e-resources needs to be 
simplified and a support service should be provided to assist academics that need to 
access academic library resources from outside the campus network. Secondly, time 
pressures and workload were an obstacle to using the academic library and its 
services (6 to 11). In addition, clients were unaware of the range, contents, scope 
and coverage of the academic library’s commercial subscription-based databases 
and electronic collections as well as open Web content (12 to 14). The low level of 
awareness and knowledge about the academic library databases and services points 
to a need for marketing both the print resources and e-resources of the academic 
library.  
 
From comments 15 and 16 it can be gathered that certain subject disciplines or 
research fields require respondents to rely on open Web collections and information 
to a large extent. The importance of the hard copy format, physical books and printed 
matter were highlighted in observations 17 and 18. Service delivery problems were 
also raised (19). The lack of separate physical seating space for academics in the 
library as suggested (20) can promote remote electronic library use and aggravate a 
lack of interest in physical usage. Requirements expressed by respondents include a 
request for paper-based training manuals, Web support and expanding the e-
resources of the library (21 to 23). Comment 24 emphasises the high level of 
satisfaction with the service provided by the academic library’s subject librarians. 
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5.3.2.4 Additional statistical analysis of questionnaire 
 
Frequency analysis and interpretation of responses to the questionnaires were used 
to identify common trends, while cross-tabulations were used to give further insight 
into possible relationships between questionnaire variables. The interdependence of 
these variables was statistically analysed using a form of hypothesis testing.  
 
To test the reliability and internal consistency of the research questionnaire, 
hypothesis testing was conducted. Setting up and testing a hypothesis is a pivotal 
part of the empirical quantitative research process as it provides a starting point from 
which to conduct further investigation. A hypothesis is defined as “a supposition or 
suggestion about the possible nature of the facts. It is generally regarded as the 
starting point for further investigation” (Cramer & Howitt, 2004:75). 
 
Each research question could be simplified into two opposing hypotheses, namely 
the null hypothesis (H0) and the alternative hypothesis (H1). The null hypothesis (H0) 
states that there is no relationship (dependency) between the identified variables, 
whereas the alternative hypothesis (H1) states that there is indeed a relationship 
(dependency) between the variables.  
 
The Pearson chi-square hypothesis test for independence and Fisher’s exact test 
were used to determine the P value (statistical significance). The 
dependency/independency of the questionnaire variables was tested against one 
another. Should the P value be less than 0.05, the null hypothesis (H0) was rejected 
in favour of the alternative hypothesis (H1), with at least 95% confidence. In addition, 
effect size was also used to determine the nature of a relationship between two 
variables. When determining the effect size (using Cramer’s V and Phi coefficient 
method), the test sample size is not an inhibiting factor, as the bigger the test sample, 
the stronger the power of the test. Rosenthal, Rosnow and Rubin (2000:15) identify 
four groups of effects: no effect, small effect, medium effect and large effect, as seen 
in Table 5.20. 
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Table 5.20: Rosenthal’s description of effect sizes  
Effect size Interpreted effect 
0.0 – 0.1 No effect 
0.1 – 0.3 Small effect 
0.3 – 0.5 Medium effect 
0.5 – 1 Large effect 
 
(Source: Rosenthal et al., 2000:15) 
 
 
Therefore, a small effect size means that there are no or very few (significant) 
dependencies between identified variables, and a large effect size shows that there 
is a significant or great dependency between the identified variables (i.e. they are 
related). 
 
To test the reliability of the scales in the questionnaire, the Cronbach alpha score 
was used. The reliability of all the scales of this questionnaire was satisfactory as the 
Cronbach alpha scores were all greater than 0.7. Internal consistency has therefore 
been confirmed for the questionnaire used in this research project. 
 
In question 1 of the survey, respondents were asked if they used the Web for 
academic and research purposes. Table 5.21 shows that 92.3% of respondents were 
both users of the Web and the academic library. Statistical analysis was done to 
identify the effect size. The effect size measured (no effect) indicates that there are 
no statistically significant dependencies between the variables. The null hypothesis 
(H0) is therefore rejected in favour of the alternative hypothesis (H1). 
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Table 5.21: Cross-tabulation of Web use (question 1) and library use  
(question 9) 
Library use (question 9) 
 Yes No Total 
Web use 
(question 1) 
 
Yes 
Count 156 13 169 
Expected count 155.4 13.6 169 
% within Web use 92.3% 7.7% 100% 
No 
Count 16 2 18 
Expected count 16.6 1.4 18 
% within Web use 88.9% 11.1% 100% 
Total 
Count 172 15 187 
Expected count 172 15 187 
% within Web use 92% 8% 100% 
 
 
Chi-square tests 
 
Value df Asymp. Sig. (2-sided) 
Pearson chi-square .258(b) 1 .612 
Continuity correction (a) .003 1 .959 
Likelihood ratio .235 1 .628 
Fisher's exact test    
Linear-by-linear association .256 1 .613 
N of valid cases 187   
(b) 1 cell (25.0%) have expected count less than 5. The minimum expected count is 1.44. 
 
 
Symmetric measures 
 
Value Approx. sig. 
Nominal by nominal 
Phi .037 .612 
Cramer's V .037 .612 
N of valid cases 187  
• Not assuming the null hypothesis 
• Using the asymptotic standard error assuming the null hypothesis 
 
 
The following is the cross-tabulation analysis done on the questionnaire data. 
Indicated are the results where there are dependencies between the variables 
compared. Column 1 lists the variables compared, column 2 the chi-square and 
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column 3 Cramer’s V. Most importantly, the last column shows the effect size of the 
dependency. See Appendix I: Statistical cross-tabulations. 
 
Looking at the Interpreted effect column of Table 5.22, it is clear that effect sizes 
were either small or moderate. This means that there were no significant statistical 
dependencies between the variables. 
 
The impact of personal and demographic variables on the usage of the open Web 
and academic library was examined. Respondents were divided into groups 
according to demographic characteristics such as age, gender, post level, years of 
experience as an academic (seniority), educational level and publication activity in 
order to compare and contrast differences. The survey responses were analysed by 
subject discipline based on the broad subject groups or academic disciplines (listed 
in Table 5.6) to identify any differences in patterns of use and preferences between 
disciplines. The usage of information resources among the various subject disciplines 
also displayed no statistically significant differences. No statistically significant 
correlation could be found between any of the variables. 
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Table 5.22: P values and effect sizes of the listed variables 
Variables compared Chi-square test 
Symmetric 
measures 
(Cramer’s V) 
Interpreted 
effect 
Question 12(b): Use of librarians 
against 
Question 26: Age of the respondent 
.067 .163 Small effect 
Question 2: Ability to find information on the open 
Web 
against 
Question 3: Number of years using the Web  
.000 .299 Small effect 
Question 3: Number of years using the Web  
against 
Question 6: Usefulness of the open Web and Web 
search engines 
.028 .180 Small effect 
Question 5: Frequency of using Web search 
engines  
against 
Question 7: The open Web as an important 
resource 
.001 .232 Small effect 
Question 10: Ability to find information in the 
academic library  
against 
Question 30: Highest qualifications 
.062 .166 Small effect 
Question 12(a): Being able to access the academic 
library’s resources electronically makes visiting the 
academic library less important 
against 
Question 22: Use of the academic library’s print 
resources 
.007 .209 Small effect 
Question 21(c): Number of ILLs have decreased 
against 
Question 32: Number of academic publications 
.015 .187 Small effect 
Question 5: Frequency of using Web search 
engines 
against 
Question 6: Usefulness of the open Web and Web 
search engines 
.000 .436 Moderate 
effect 
Question 2: Ability to find information on the open 
Web  
against 
Question 5: Frequency of using Web search 
engines 
.000 .316 Moderate 
effect 
Question 21(d): Information and literature research 
requests have decreased 
against 
Question 32: Number of academic publications 
.002 .218 Moderate 
effect 
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5.4 Summary 
 
The aim of this study was to assess the manner in which Unisa academics use, cite 
and perceive the free open Web resources compared to the academic library 
resources. The results set out the information-seeking and citation behaviour of 
academics in the current mixed environment with a multitude of search options and 
format choices. 
 
This chapter presented the key statistical data that reflects the changes in the usage 
behaviour as a result of the increase in Web-based scholarly services available to 
clients. It can be concluded that the use of the academic library is changing (decline 
in physical in-person visits and increase in virtual use). Usage is expanding to include 
not only printed resources but also virtual access to Web-based academic library 
information resources.  
 
In the next chapter, the most important findings and conclusions of the research are 
summarised. Answers will be provided to the broad issues and research questions 
central to the study in relation to the literature and empirical results. 
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CHAPTER 6 
 
CONCLUSIONS AND RECOMMENDATIONS 
 
 
6.1 Introduction 
 
The chapter layout is as follows: Firstly, the chapter presents a summary of the main 
findings and conclusions. Secondly, it lists the recommendations to deal with some of 
the findings and thirdly, it provides suggestions for future research studies.  
 
6.2 Summary of findings and conclusions 
 
The most important findings of the research are summarised in this section. The 
intention is to provide a synopsis of the research findings in relation to the research 
questions, posed in Chapter 1, as well as to the literature review, Chapters 2 and 3.  
 
6.2.1 Phase 1: Web citation analysis 
 
The aim of the citation research conducted in 2005 was to ascertain to what extent 
academics in Unisa are citing Web-based information resources in academic 
publications, i.e. if the Web features as a scholarly and academic resource in the 
bibliographies or reference lists of the published works of Unisa academics.  
 
Research question: Do academics cite the Web as a scholarly information 
resource in reference lists? 
 
The picture that emerged from the 2004 study was that Unisa academics have not 
yet fully embraced the Web as a scholarly resource. Unisa academics cite Web-
based information resources less frequently than print resources. Of the journal 
articles that were examined, 34.7% contained Web references. Collectively, the 
reference lists contained 3.5% Web references. The results of this study correspond 
with the Kushkowski study (2005), which also reported that Web references made up 
a small percentage of the total citations. The analysed data from that study suggest 
that the most highly cited works overall were formal publications such as books, 
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journal articles and other printed matter (65.3%). The study indicates that academics 
tend to rely on static, print-based sources when citing the literature and supports the 
findings of Fortin (2000). 
 
Research question: Do the Web citation patterns vary between academics 
from different subject disciplines? 
 
Looking at the five Unisa Colleges analysed, it can be deduced that academics from 
different subject disciplines display different Web citation patterns. When the average 
number of Web references per journal article in the various Unisa Colleges were 
analysed, the College of Law cited the most URLs per article, followed by the College 
of Economic and Management Sciences. 
 
If the percentage of Web references overall per broad subject field is scrutinised, the 
College of Economic and Management Sciences cites the Web the most frequently, 
followed by the College of Law. The College of Human Sciences and the College of 
Science, Engineering and Technology cite the Web moderately. The lowest Web 
citations are from the College of Agriculture and Environmental Sciences. 
The subject field that the academic operates in could limit the use and citation of the 
Web, since the Web as a medium is not suitable for all types of data and subject 
matter. In disciplines such as Religion, History, Language, Philosophy and Literature, 
most of the seminal resources are in print format and are not electronically available. 
Electronic information is less important and usually not available for historical and 
archival research. 
This study suggests that the academic library and traditional print resources continue 
to be relevant in the global networked information society. The academic library 
remains an important, stable and trusted partner in the information-intensive research 
process. The Web is cited in conjunction with other resources and used as a 
supplement to print and other academic library information resources, not a 
replacement. Print and electronic information resources will coexist in the reference 
lists of researchers and academics for the foreseeable future. 
  203 
 
6.2.2 Phase 2: Questionnaire 
 
The aim of this study, done in 2006, was to identify any changes in information-
seeking behaviour among academics, that had occurred since the advent of the 
Web. The opinions and attitudes of academics as information seekers using the Web 
and the academic library, were solicited, using a questionnaire.  
 
This study furthermore explored how academics perceive the open Web in the 
evolving information resource landscape and to what extent the academics apply the 
many new free Web retrieval tools and applications that link the academic to 
information. The questionnaire collected quantitative data about how and why 
academics seek information on the open Web. The results of the research were also 
compared to the literature surveyed (for the period 1995 to 2006) in Chapter 3. 
 
Research question: Have academics accepted the open Web as a useful 
information resource and Web search engines as a search and retrieval tool 
for academic and research purposes? 
 
The results clearly show that respondents have indeed accepted the open Web as a 
useful information resource and Web search engines as a suitable retrieval tool when 
seeking information for academic and research purposes. Of the respondents, an 
overwhelming 90.2% stated that they had used the open Web in the past year for 
academic and research purposes. The majority of respondents (81%) reported that 
they found the open Web and Web search engines useful or indispensable for 
academic and research purposes. The open Web was viewed as an important 
information resource for academic and research work by 84.9% of the respondents. 
 
The results of the study compare well to the findings of various research studies 
detailed in the literature review. Bains (1997), Starkweather and Wallin (1999), Fortin 
(2000), Herring (2001a, 2001b), Wang and Cohen (2000) and Dewald (2005) found 
intense use of the Web among academics. Surveys by De Vicente, Crawford and 
Clink (2004) and He and Jacobson (1996) and the Research Support Libraries Group 
(2002) also support the fact that academics find Web search tools and browsing the 
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Web an effective method to find academic information resources for research 
projects.  
 
The Web has broadened the academic’s outlook on information gathering. It is 
evident that the open Web is essential to the information-seeking world of the 
academic. The open Web together with academic libraries and academic librarians 
are integrated into their scholarly information-seeking activities.  
 
Research question: How do academics rate the open Web as an information 
resource compared to the academic library? 
 
By and large, respondents preferred the academic library to the open Web. Of the 
respondents, 47.5% were most satisfied with the academic library as an information 
resource, whereas 21.5% were most satisfied with the open Web and Web search 
engines. 30.9% were equally satisfied with both the academic library and the open 
Web/Web search engines as information resources. The results of this study 
compare well with those of the study by Zhang (1998a), who found academics use 
both the Web and the academic library, but are more likely to use the e-resources of 
the academic library than the Web. 
 
This study shows that the academic library is the information resource that is used 
most often, the resource that respondents are most satisfied with and the resource 
that they prefer to search. This study as well as the research by Abels, Liebscher and 
Denman (1996) reveals that academics prefer to use information resources such as 
the academic library databases for research and academic work.  
 
The open Web provides a good overview of a topic and is therefore an excellent 
starting point to launch a search. 44.5% of the respondents first use Web search 
engines as an information resource to find academic and research information. 
Several research studies reported in the literature reinforce this result, such as those 
by Bains (1997), Fortin (2000) and the British Academy (2005:38). Academic library 
databases and e-resources were used by 33% respondents in the current study as 
the first point of entry. The OPAC was consulted first of all by only 22.5% 
respondents. If the results from the OPAC and the academic library databases as a 
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starting point are combined (55.5%), the academic library remains the most important 
source.  
 
When asked about their current usage mix in terms of information resources, 33% of 
respondents indicated that their usage was divided equally between the open Web 
(50%) and academic library (50%). The results show that 32.8% respondents 
gravitated more toward the use of the academic library, with an 80% academic library 
and 20% open Web split. Furthermore, 27.3% respondents showed a tendency 
towards open Web usage, with an 80% open Web and 20% academic library usage 
pattern. 
 
It is clear that the importance of the open Web as an academic information resource 
of the academic is growing. Interestingly, the open Web information resources were 
perceived to be of greater future importance (77%) than the academic library’s print 
resources (69.5%). Electronic usage is the norm for the future, with 78.6% 
respondents reporting that the academic library’s e-resources were important for 
future research and academic needs. The remotely accessible electronic collections 
of the academic library were considered more valuable for the future than the 
physical print-based collections. Respondents showed a definite preference for 
desktop access to e-resources to print sources, with the academic library’s e-
resources and open Web resources both considered of higher importance than the 
academic library print resources. The findings are reinforced by the Research 
Support Libraries Group (2002), Guthrie (2002) and Starkweather and Wallin (1999).  
 
The open Web plays a important role in the everyday scholarly activities and habits of 
academics. Respondents reported that the open Web was more useful than the 
academic library for keeping abreast of the latest developments in their subject field, 
compiling literature reviews and/or conducting searches, finding information to solve 
problems and answer questions, and as a point of departure for generating ideas for 
research projects. The academic library was the most useful resource for reviewing 
knowledge on a subject or new topic, finding material for teaching purposes and 
checking bibliographic citations. 
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Research question: What factors influence the choice when selecting the 
open Web or the academic library as an information provider?  
 
Personal factors such as skills, ability and experience were investigated as possible 
factors in the usage of the open Web and the academic library as information 
resources. The study revealed that 80.4% of respondents had been using the Web 
for quite a number of years, with usage varying between five or more years. 
Respondents (73.1%) felt that their skills and ability to find information on the open 
Web were satisfactory to very good. Studies by Fortin (2000) and Zhang (1999, 
2001) also showed that in general, self-perceived ability and skills to use the Web 
among academics was high. 
 
A noteworthy impediment to open Web use that emerged was the lack of skills to 
evaluate the credibility of open Web resources, with 64.7% respondents that 
expressed a training requirement in this regard. Lack of skills in terms of evaluation 
and assessment of information was also reported by Maughan (1999) and EPIC 
(2003a, 2003b). 
 
In this phase of the study, 57.8% respondents reported that they had a need for 
further instruction in citing Web resources. This matches the study of Zhang 
(1999:760), who identified ignorance concerning the correct citation format for Web-
based resources as a reason for citing print equivalents instead of electronic 
versions. 
 
In general, respondents felt that they had adequate skills to perform Web searching, 
but 59.9% respondents expressed a need for additional training to retrieve research 
and academic information from the open Web. The lack of skills to use and search 
the Web effectively was also expressed as a barrier in the research done by Fortin 
(2000), Bains (1997) and Voorbij (1999). Another personal factor that influenced Web 
use was lack of time to search and browse the Web, with 63.3% respondents that 
experienced this as a hindrance. This corresponds with the study done by Alexander, 
Morris Jones, Brown and Basu (1996). 
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The system factors that had a negative impact on open Web usage were information 
overload, reported by 58% of respondents, as well as poor network speed and slow 
downloading of webpages, reported by 49.1% of respondents. Information overload 
was also emphasised as a problem in the studies conducted by Day and Bartle 
(1998), Fortin (2000), Hewitson (2002), Jankowska (2004), EPIC (2003a, 2003b) and 
Gardiner, McMenemy and Chowdhury (2006). Several researchers identified slow 
response times when downloading webpages as a barrier (Fortin, 2000; Harypusat, 
2003; Gardiner, McMenemy & Chowdhury, 2006).  
 
In general, respondents in this study indicated that their skills to find information in 
the academic library were good, but rated their skills to find information in the e-
resources of the academic library slightly lower (73.8%) than their skills to find 
information in the print resources (79.1%). Respondents self-assessed their ability to 
find information in the academic library (79.1% for print and 73.8% for electronic 
resources) higher than their ability to find information on the open Web (73.1%). 
Furthermore, training to use the academic library’s e-resources was requested by 
64.2% of respondents. This is also documented in the literature by Zhang (1998a), 
who found that lack of skills and training was a barrier to the use of the academic 
library e-resources. 
 
The criteria for rating the academic library as an information resource as superior to 
the open Web as an information resource were reliable/trustworthy information, 
authoritative/credible information, accuracy of information, high-quality information, 
information organised and grouped by subject, comprehensiveness and 
completeness, familiarity (“worked for me in the past”), peer-reviewed research-
oriented information, access to out-of-print, archival and historical sources and 
information customised/personalised. Academics expressed concerns about the 
quality and credibility of the information obtained from the open Web in many of the 
research surveys done previously (Jankowska, 2004; De Vicente, Crawford & Clink, 
2004; Fortin, 2000; Harypursat, 2003; Starkweather & Wallin, 1999). 
 
The top three attributes of the open Web that appealed most to respondents in the 
study were availability, convenience and accessibility. It can be concluded that 
academics select the open Web as an information resource because it is superior to 
the academic library in terms of availability, convenience and accessibility. Other 
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criteria that positively influence open Web use are speed of delivery, up-to-date 
information, ease of use, variety of resources and interactive and multimedia format. 
The findings are confirmed in the research done by Fortin (2000), Zhang (1999, 
2001) and Gardiner, McMenemy and Chowdhury (2006). Largely the results illustrate 
that it is the content benefits (reliability, trustworthiness, etc.) that draw respondents 
to the academic library in contrast to the system factors (availability, convenience, 
etc.) that entice them to use the open Web. 
 
Furthermore, no statistically significant correlation could be found between usage of 
information resources (Web versus academic library) and demographic 
characteristics (age, gender, post level, years of experience as an academic or 
seniority, educational level and publication activity). The conclusion confirms the 
findings of Ocholla (1999) that the rank and position of academics have no effect on 
information seeking. Bar-Ilan, Peritz and Wolman (2003) also report similar findings 
that gender and academic rank do not have an influence on the use of e-resources. 
The results of this study contradict the findings of Bar-Ilan, Peritz and Wolman (2003) 
which states that age has an influence on the academic’s usage of e-resources, i.e. 
older the academic, the less they prefer the electronic format. 
 
Research question: What is the impact of the open Web on the need for and 
usage of the physical academic library, academic librarians and traditional 
academic library information resources and services in an increasingly 
electronic information environment? 
 
Academics are not visiting the academic library in person as frequently as in the past. 
The emphasis on the academic library as a physical place is lessening, with 53.3% of 
respondents feeling that access to the academic library’s e-resources made visiting 
the academic library in person less important. The results of this study are verified by 
the research of Erens (1996), Friedlander (2002), Zhang (1998), EPIC (2003a) and 
Starkweather and Wallin (1999). 
 
The value of the printed book was confirmed by 38.5% of respondents who indicated 
that the open Web resources did not decrease the number of books that they 
borrowed from the academic library. This notion was opposed by 36.4% of 
respondents who indicated that they borrowed fewer books from the library as a 
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result of open Web information resources. It can be deduced that there is a decline in 
the importance of conventional printed books and the physical academic library, but 
that the Web is definitely not a substitute for the printed resource or the academic 
library. These findings were validated by Starkweather and Wallin (1999), Fortin 
(2000) and Friedlander (2002), who concluded that academics consider the physical 
collection of the academic library important in spite of the availability of Web and 
electronic access. That academics need a mix of print and online resources to meet 
information requirements was evident from the literature reviewed as well as the 
findings of this study. 
 
There is a need for autonomy and self-sufficiency when navigating the Web, with 
59.4% of respondents indicating that they preferred to find information independently 
on the Web instead of asking the academic library staff for assistance. Previous 
research by Fortin (2000) and Starkweather and Wallin (1999) confirms that 
academics prefer independent searching without relying on a librarian as a mediator. 
In spite of the need for independence, 68% of the respondents surveyed regarded 
the academic librarian as important in information-seeking activities. It can be 
concluded that academics have a need for self-service and independence up to a 
point, but when needed, remain dependent on the professional assistance of 
librarians. 
 
The survey respondents in this study were generally satisfied with academic libraries 
and librarians, but usage of the traditional services is dwindling. The open Web had 
the biggest impact in the demand for traditional academic library reference services, 
with 69.5% of respondents that preferred to use the open Web for general reference 
queries instead of the academic library. This corresponds with the decline in 
reference statistics reported by the ARL (Kyrillidou & Young, 2006:7). Interaction and 
consultation with academic librarians are less, with 43.8% of the respondents that 
reported a decrease in information and literature research requests as a result of the 
open Web. Agee and Antrim (2003:475), Davis (2003:1) and Milne (1999) report 
similar findings. The document delivery function has also been affected by the Web, 
with 52.9% of respondents reporting a decrease in ILL requests as a result of the 
availability of full-text documents on the open Web. The findings echo the results by 
Björk and Turk (2000) that researchers prefer to download documents electronically 
from the Web instead of ordering a paper copy on ILL.  
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Although the open Web has not made the academic library obsolete or diminished 
the need for the academic library, the academic library is losing ground as the first 
port of call for academics when seeking information. Academics now have access to 
alternative information pathways such as the open Web. There is a noticeable shift in 
the information-seeking behaviour of academics towards open Web information 
resources. Academics are not only using the academic library, but also searching the 
open Web resources and using Web search engines when they need information. 
 
The results of the study suggest that the academic library’s electronic information 
resources have a very powerful information presence. Respondents had a clear 
preference for e-resources, but the continued importance of the physical printed 
material is evident. It is obvious from the results that academic library collections will 
have a very strong electronic component, but a totally virtual or digital collection is not 
yet feasible. Therefore, academics require a hybrid academic library, offering a blend 
of print resources and e-resources for the foreseeable future. 
 
Research question: How do academics currently use the open Web (usage 
patterns and behaviour) and the academic library resources (physical and 
virtual) when seeking academic and research information? 
 
When open Web use is compared to academic library use (in the past year), it shows 
that overall, use of the academic library (91.8%) is slightly higher than open Web use 
(90.2%). The office (72%) and home (36.7%) were the most popular locations for 
Web access, on a daily or weekly basis. Access from home was less popular due to 
the technical difficulties experienced by respondents as noted in the response to 
question 25. Several researchers in the literature point out that the office is the most 
popular point for Web access, followed by the home, rather than the academic library 
(Adams & Bonk, 1995; Amstutz & Whitson, 1997; Applebee, Clayton, Pascoe & 
Bruce, 2000; Bao, 1998, 2002; Curtis, Weller & Hurd, 1997; Kotai, 1999; Research 
Support Libraries Group, 2002; Uddin, 2003; Zhang, 1998a). 
 
Frequent use of Web search engines as a mode of retrieval and information 
discovery was favoured amongst academics, with 74.4% of respondents using it on a 
daily or weekly basis to find academic and research information. Usage of Web 
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search engines was higher than physical academic library use, with 59.9% of 
respondents visiting the academic library in person on a weekly or monthly basis. 
This supports the research of De Vicente, Crawford and Clink (2004), Friedlander 
(2002), Research Support Libraries Group (2002) and Xiaoying (2002). 
 
The use of Web search engines was also higher than the weekly or monthly usage of 
academic library databases (52.9%) and OPAC (72%). The finding that the OPAC is 
used more frequently than the academic library databases is consistent with the 
findings of Zhang (1998a). The research studies of Applebee, Clayton and Pascoe 
(1997), Kibirige and DePalo (2000), Ocholla (1999) and De Vicente, Crawford and 
Clink (2004) support the findings of this study that Web use is a daily or weekly 
activity among academics. The open Web and Web search engines was used more 
frequently (74.4%) than the services of an academic librarian (33.1%). 
 
Academics tend to have less physical contact with the academic library and more 
virtual interaction. It appears that the virtual role of the academic library is more 
pronounced than its physical role, due to the time constraints experienced by 
academics. Overall, 54.6% of respondents experienced a lack of time to visit the 
physical academic library due to workload. Time constraints as a barrier to physical 
and virtual use of the academic library surfaced in the studies of Starkweather and 
Wallin (1999), Quigley et al. (2002) and Zhang (1998a). 
 
When asked about changes that occurred in the usage of the academic library’s 
electronic and print resources over the last year, 41.7% respondents indicated an 
increase in the use of the academic library’s e-resources and 37.4% reported a 
decrease in the use of the academic library print resources. The findings of this 
research project are confirmed by the work of Curtis, Weller and Hurd (1997), Morse 
and Clintworth (2000) and Dillon and Hahn (2002), who found that usage of print 
format is declining and usage of e-resources is increasing.  
 
The open Web is not used as an alternative to or substitute for the academic library, 
but a free supplement or complement to traditional research aids and avenues. Of 
the respondents, 45% used the open Web only as a supplement or complement to 
academic library information resources.  
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6.3 Overall conclusion 
 
If the findings of the Web citation study are examined in relation to the questionnaire, 
the following conclusion can be made: 
 
Main research question: What is the impact of the Web on the citation and 
information-seeking behaviour of academics? 
 
The final conclusion that can be made from this research project is that the Web has 
an impact on citation and a meaningful impact on the information-seeking behaviour 
of academics at Unisa.  
 
The Web has altered the academics’ perception of information resources in that 
resources are not restricted to the collection contained within the physical and virtual 
walls of the academic library, but also extend to information resources available 
outside those boundaries, i.e. the open Web.  
 
Most academics frequently use the visible and invisible Web to search for academic 
information and even download and use documents from the Web, but are reluctant 
to cite Web-based resources in reference lists. The academic may use the Web 
extensively in the research process for discovery of new information, serendipitous 
browsing for ideas, searching, locating, accessing, downloading and on-screen 
reading of articles, but exclude Web citations from the final reference list. The 
resources cited might have been electronically accessed and downloaded via the 
Web (e.g. Adobe Acrobat PDF), but the print equivalent is cited as if it was obtained 
from the academic library as a hard copy. Academics primarily use the Web as a 
convenient, accessible and 24/7 available information discovery tool and a 
technological enabler to electronically access documents. 
 
The overall outcome of the study is very positive for the academic library. Academics 
view the academic library as an essential information resource despite the high 
usage and value placed on the open Web as an alternative information resource. The 
academic library and librarians were generally perceived in a positive and favourable 
light by most respondents. This report views the open Web and the academic library 
through the eyes of the academic. The research provides insight into the attitudes 
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and perceptions of academics as information users towards the open Web as an 
information resource. The aim was to arrive at a better understanding of how 
academics use and cite the open Web in research.  
 
The findings show that although South Africa is a developing country, the results do 
not differ drastically from the research studies conducted in developed countries 
(Chapters 2 and 3). 
 
The results of the study indicate to stakeholders and university authorities that the 
impact of the open Web has not yet radically weakened the role of the academic 
library in the information chain, nor is the Web a replacement for the academic 
library. The academic library continues to be the supplier of reliable, trusted and 
credible academic information. 
 
6.4 Recommendations 
 
The recommendations for the Web citation analysis (phase 1) and the questionnaire 
(phase 2) are presented separately. Below the recommendations based on the 
results of this study are given: 
 
6.4.1 Phase 1: Web citation analysis 
 
Recommendation 1: The academic library should encourage academics to cite 
Web-based information resources in reference lists.  
 
Academics should be sensitised to use and cite quality scholarly Web information 
resources to maximise future availability and accessibility of research materials. In 
cases where articles appear in print and electronic format, academics can cite the 
print format as well as the Web equivalents (Casserly & Bird, 2003:316; Kushkowski, 
2005:272; Malone & Videon, 1997). User education programmes should emphasise 
the correct citation of non-library, Web-based information from these documents.  
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Recommendation 2: The academic library should promote the use of reference 
management software among academics. 
 
The academic library could encourage use of reference management software and 
provide the necessary training and support in this regard. The academic library 
databases and scholarly Web search engines (e.g. Google Scholar) allow citations to 
be exported to reference management software packages such as Refworks®, 
Refshare®, RefMan®, Endnote® and Procite®. In addition, the academic library can 
assist academics with electronic citation management and compilation of reference 
lists. As a value-added information service to academics, subject librarians can ease 
the time pressures of academics by providing full-text or bibliographic records 
accompanied by electronic citation lists exported to electronic reference management 
systems in the citation convention indicated by the academic. 
 
Recommendation 3: The academic library should assist academics with the 
citation and referencing of Web-based resources.  
 
The academic library should provide assistance to academics in citing and 
referencing Web-based information resources. As noted by a respondent in question 
24(e), the academic library should consider compiling an updated citation and 
reference guide that covers Web-based resources, including citation guidelines for 
new Web 2.0 information resources such as blogs, wikis, RSS, social bookmarking 
etc. 
 
6.4.2 Phase 2: Questionnaire 
 
Recommendation 1: Open Web content and retrieval tools should be 
incorporated into the services of the academic library. 
 
The survey shows a high rate of open Web usage among respondents. The open 
Web provides access to a wide array of valuable, quality, open access scholarly 
information resources and information delivery tools that can be used to deliver 
information to the desktops of academics. Academic libraries should not only 
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encourage usage, but also inform them about free, high-quality, scholarly open Web 
information resources. The academic library can expand its service capabilities and 
offer access to a broader range of information resources by combining open scholarly 
Web content and tools with the traditional academic resources. Scholarly Web search 
engines should be listed in the alphabetical and subject directories of the webpages 
of the academic library. Academic library policies and collection development policies 
should establish the criteria for the inclusion of open Web information resources in 
the OPAC, library website, etc. The open Web is not only an information resource but 
also a medium to filter and disseminate information to the desktop of academics by 
using Web 2.0 channels.  
 
Recommendation 2: The academic library maintains a hybrid collection, but 
expands the remotely accessible Web-based full-text information resources. 
 
The value of books, printed matter and physical libraries in the Web era is evident 
from the results of the study. Therefore, a balance between print resources and e-
resources should be maintained. Furthermore, the academics are remote knowledge 
workers, and their need for remotely accessible, scholarly, full-text, Web-based 
resources and collections exceeds the need for physical tangible information 
products. It is suggested that the academic library continue to invest and grow the 
electronic collections of the academic library. 
 
Recommendation 3: The academic library should train academics in evaluating 
open Web resources. 
 
In the pre-Web era, academics did not have to deal with quality issues, but the open 
Web necessitates academics to evaluate the accuracy and quality of information. 
Academics need to be equipped with electronic information research skills and the 
criteria to evaluate the credibility and reliability of open Web information resources. 
The clients should be able to critically evaluate information found on the open Web 
by applying traditional print evaluation techniques to open Web content. The 
importance of equipping clients with evaluation skills for open Web content is also 
evident in the literature as highlighted by Hardesty (2000) and Jankowska (2004:63). 
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Recommendation 4: The open Web as an information resource should be 
included when training academic library clients. 
 
The academic library must ensure that clients have the necessary information 
research skills to find, utilise, analyse, evaluate and organise all information 
resources available to them, i.e. academic library resources and non-library open 
Web resources. Academics should be trained to search and navigate the open Web 
(visible Web) in tandem with the academic library resources (invisible Web). The 
academic should be guided, depending on the nature of the information need, when 
to consult the open Web or alternatively the academic library, or a combination of 
them. The researcher supports the opinion of Becker (2003:91) and Devine and 
Egger-Sider (2004) that clients need to be equipped with a mental model and 
conceptualisation of the information architecture of the academic Web, i.e. the visible 
Web resources as opposed to the invisible Web resources (Figure 2.1).  
 
Recommendation 5: Subject librarians will have to continuously improve their 
professional skills. 
 
The current hybrid information milieu is complex to navigate and requires the subject 
librarian to be a global information guide not only for academic library information 
resources (virtual and physical), but also in the vast number of open Web information 
resources. These “information” or “knowledge” experts should be flexible by providing 
information in a multitude of formats, located in the academic library and/or the open 
free Web and have the ability to integrate traditional print resources, full-text and 
bibliographic databases with open Web content. A high level of professional 
competence, ability and expertise concerning the open Web and Web search 
engines will be required to assist academics. Subject librarians will have to remain 
informed about the new developments in the academic library’s subscription 
databases and e-resources, as well as the emerging Web technologies and latest 
developments in open Web search technology. Furthermore, advanced skills and 
knowledge in the identification, location and evaluation of open Web information 
resources are required to guide academics in the use of open Web information. 
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Recommendation 6: Alert academics to the role of the academic library in 
providing access to Web-based full-text electronic content. 
 
OpenURL linking and IP authorisation allow the academic to easily, immediately and 
seamlessly hyperlink from the open Web to the academic library’s electronic journals, 
full-text databases and website, not realising that the academic library paid for the 
subscription to the full-text information resource. The virtual borderline between the 
information resources of the open Web and academic library information resources is 
blurred. The academic should be alerted to the important and central role of the 
academic library in providing access to e-resources that were acquired through 
subscriptions, expensive contracts or licences negotiated in a consortium context. 
Branding is suggested by Brennan et al. (2002:524) and Campbell (2006) as a 
technique to create awareness that the access is provided by the academic library. 
 
Recommendation 7: The open Web should be promoted as an open access 
information resource and a supplement to the academic library’s information 
resources. 
 
The academic library can sensitise academics to the distinct difference between the 
visible and invisible Web (Figure 2.1) by demonstrating the variations in the search 
results from general Web search engines, scholarly Web search engines and 
academic library databases. The benefits of the academic library resources (e.g. no 
quality control required) and the benefits of the open Web resources (e.g. Web 
exclusive and open access content) should be highlighted. The importance of 
general and scholarly Web search engines as retrieval tools in the exploration of 
open access content should be communicated. The open Web and the academic 
library mutually complement each other as two information providers. Therefore, 
clients should be educated to have a dualistic approach to information seeking with a 
balance between visible and invisible academic Web resources. The open Web is not 
a comprehensive resource, and therefore academics should be encouraged to 
preferably use the academic library (virtual and physical resources) as their primary 
resource, but in conjunction with the open Web. The viewpoints above are 
highlighted in the literature by Bell (2004), Devine and Egger-Sider (2004:265), 
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Kenney, McGovern, Martinez and Heidig (2003), Kirkwood (2005), Plosker (2003) 
and Wleklinski and Ojala (2005). Research studies that compare the performance of 
scholarly Web search engines with academic library databases confirm this 
recommendation (Callicott & Vaughn, 2005; Gardner & Eng; 2005; Neuhaus et al., 
2006; Walters, 2007; Xie, 2004).  
 
6.5 Suggestions for further research 
 
The following are possible areas and recommendations for further research: 
 
• In this study citations were sorted into two broad categories of Web vs. non-Web 
citations. A study that compares the citation of open Web information resources to 
academic library Web-based information resources in the reference lists of 
academics would be valuable. 
 
• It is also suggested that the Web citation analysis conducted in 2004 become the 
first phase of a longitudinal study that is done every few years. By repeating the 
study, it can be determined if academics have adapted their Web citation 
behaviour since 2004 to match the outcome of the 2006 information-seeking 
behaviour study. Ongoing research is required to note trends over time and 
observe the changing usage patterns and shifts in client attitudes over a longer 
period. 
 
• The researcher proposes a study comparing the academic library’s reference 
service to the Web as a reference tool, by testing the accuracy, speed and 
reliability of South African websites for answering reference queries for a sample 
of South African related reference questions. 
 
• An investigation that sheds light on the types of Web search engines preferred by 
South African academics needs further exploration, viz, meta search engines, 
subject search engines, scholarly search engines and so forth. 
 
• The adoption and use of Web 2.0 social networking and informal collaborative 
Web applications, e.g. blogs, wikis and RSS, by South African academics and 
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how they incorporate them into the academic and research environment should 
be considered as a possible study area. 
 
6.6 Summary 
 
The consequences and the ultimate impact of the Web on the academic library are 
difficult to forecast. The outcome will be determined by the way the academic library 
reacts and repositions itself in the information chain. The power and influence of Web 
technology and open access have been immense. Academics have evolved into 
independent knowledge workers and empowered Web information seekers. Although 
the results of this study indicate that the academic library remains a vital, important 
and valued information resource, the situation is changing. 
 
Technological change and development are constant, with fast and dramatic 
changes. The challenges facing the academic library will have to be carefully 
monitored and analysed and the open Web as an information substitute for the e-
generation academic should not be taken too lightly. In the long run, if the areas 
where the most profound changes will occur are underestimated, the academic 
library is at risk of being marginalised. However, the academic library can manage 
the change by taking advantage of the technological developments. The Web 
environment creates opportunities for the academic library to find new roles and 
innovative ways to serve clients. 
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